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Toluao 6 presents an aoeount of the operation of the gaseous dif- 
fusion plant. The purpose, administration, and contractual arrange- 

* 

ments are discussed, followed by a narrative desoription of preliminary 
easoado operations, descriptive aoeounts of prooess, prooess service, 
conditioning, and power plant operations, and a resume of produotlon 
ehronology. The Tolume ooaoludes with a discussion of safety and 
so (rarity aspeots, personnel procurement end industrial relations, oosts, 

with in separate volumes of Book(XIjuii follows t 

Toluao 1 * General Features 
Tolume 2 - Besearoh 

Tolume JL- Design ~ ^ 
Toluao 4 - Construction 

Aetirities desorlbed extend from the selection of the principal 
operating contractor in December 1942 to 81 December 1946, at which time 
the gaseous diffusion plant existed as an operating entity, and adminis- 
trative responsibility passed from the Manhattan District to the United 
States Atonic Knorgy Commission. 

A number of appendices are attached to illustrate the tort of the 
volume by means of plans, flow diagrams, charts, graphs, tabulations, 
and photographs. References indicated by parentheses* as (App. AS), 
(App, D16), oto., refer to Item 8 of Appendix A, Item 16 of Appendix 
D, etc. A separate top secret appendix has been prepared to this relume 
in which production data, c tares and graphs are sheen* 

The Summary oontains an abstract of every major subject treated in 
Tolume 1. Paragraphs' numbers in the Summary correspond to section 
in the main text. 
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hcxafluorlde is carried on at the K-25 plant by means of 
of "the largest physico-chemical prooess in the world". The entire plant 
is operated by the Carbide and Carbon Chemicals Corporation. The fluorine 
generating facilities were initially operated by the Hooker Electrochemical 
Company, and the conditioning plant was originally operated by Ford, Baeony 
and Deris. Inc. The operating contraots were formerly adstinistered by the 
Unit Chief of the K-25 Project, and are now administered by the K-25 Di- 
yision Chief, for the District Engineer. 

2. Contractual Arrangements. - At a meeting on 12 December 1942 
between Manhattan District offioials and the H. W. Kellogg Company, it 
was decided to award the principal operating contract to the Union Carbide 
and Carbon Corporation. As of 18 January 1943, letter contract fc-7405- 
eng-26 was exeouted with their subsidiary, the Carbide and Carbon Chemicals 
Corporation, on a oost-plus-fixed-fee basis, providing for study of availa- 
ble technical diffusion plant information, research and experimental work, 
consultant services, training of operating personnel, organisation of an 
operating staff, .and operation of the K-25 plant. The fee was set at 

creased to #96,000 per month for full operation of K-25 end K~27. At 
Carbide's suggestion, eontrect W-7407-*eng-34, effective 25 October 1943* 
was awarded to Ford, Bacon/ and Davis, Inc. for Initial operation of the 
conditioning plant. The fixed fee for this work was ultimately set at 
1202,000. Letter oontract W-7405-eng-258, effective 27 September 1943, 
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was awarded to the Booker Electrochemical Company, providing lor operation 
of the fluorine generating plant, and for supervision of lte design and 

3. Preliminary Caeoade Operations. - In Auguet 1944, Carbide took 
orer ftiilding fl i-303-2x" as an experimenter building. It was eet up as 1 
% etage pilot plant with dummy diff users. Process floe and preeeure eon- 
ditlons were simulated, and the pilot plant eas operated on nitrogen until 
October 1944, and on rv-perfluoroheptane until April 1945* Key operating 

operational procedures were developed, end performance data were collected 
pertaining to process equipment and auxiliary eye terns. 

As the individual process buildings reached the point where pre- 
Heine ry operation could be started, the construction contractor made a 

see^^^^d^ene^aim^^J^e^sL ^t^s^3^p e^^H0ft ^Is^a ^s^es>^Js>i ^L>ss ^Je^^e^Jl^ ^t^e^ ^^I^C^^^^^ ^^^M^^me^jJ^^L^L* e^ ^s^af ^^^J^l^a»^3(ss^s5e>s^^ e 

using the mass spectrometer leak detector with heliUm probe. Leaks were 
repaired ae detected, and the testing repeated, until all leaks were elimi- 
nated. After the completion of vacuum testing, it was necessary to check, 
adjust, and calibrate all instruments. The cascade cells were then operated 
on nitrogen as a process gas in ordsr to test seals, pomps, and valves prior 
to conditioning end operation on OK, . a number of the earlier bulldlnas were 
further tested by operation with n-pcrfluoroheptane, but this step was found 
to be unnecessary, and eas discontinued. The final step of preliminary 
Operation involved treating all interior process equipment surfaces with 
elemental fluorine in order to remove the last traoe of moisture, and to 
form a protective fluoride film coating eo as to minimise the tendency 
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for corrosion by uraniuc hex&fluoride. 

4. Propose Operations. - The 2892 diffusion stages of the main 
K-25 plant are operated as a cascade in order to sua up the minute isotonic 
enrichment achieved in all individual stages. The three separately 
functioning, 42-stage, purge cascades operate on the principle of gaseous 
diffusion, but serve to separate light diluents free the process gas, 
rather than to achieve isotopic enrichment. The 540 stage K-27 cascade ie 
similar in all major respects to the K-25 process cascade. The entire 
gaseous diffusion plant is normally operated as an integrated unit with 
K-25 and K-27 interconnected so as to form a "cascade of cascades". 

To date, it has not been necessary to operate the feed purifi- 

cascade has been acooaplished by means of a simple hot eater vaporisation 
and process material filtering system. A similar system is in use at 
K-27, through which all feed for the cascade of cascades is normally 
introduced. 

Bursa abeorotion and waste removal for the K— 25 cascade, otter— 
atiag independently of K-27, «ere accomplished in Building K-601. The 
system includes a surge drum reservoir, and suitable equipment for lique- 
faction of DF^ and withdrawal to storage cylinders. A similar system, 
housed in Building K-6?L, is used for surge and waste removal ln*eon- 
Junotion with K-27 operation. In normal cascade of cascades operation, 
^l^L^L jpir^n 8mj^^^ 8rtxx*^j^j8 ^yir^L^^lififik^siiJi^^ ^^^Lt^ii^jx* ^Lta i^^*di5 4^**i2^' ^fciro ^at^ ft^53^e^6ci JLdX 
Building K-63V *t "bieh point, also, all waste material ie drawn off. 
The surge drum in Building K-601 acts simply to provide additional damping 
volume. 
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The original method for purging light diluent gases from th« 
process system was based upon condensation of UF^ in cold traps, using 
temporary purge and product systems set up at the top of Sections 2a and 
2b of the sain cascade* When the permanent purge cascades of Section 512 

purging operations were carried on in the top 2-5 cells of the K-27 process 

Uost of the main process buildings sere equipped eith a cold 
trap room in the basement, whioh contained equipment for recovering the 
uranium hexafluoride from a cell which had to be taken off stream and 
opened for maintenance. The method involve a removal of process gas by 
means of a Beach-Buss pump discharging to a specially designed solidi- 

method knoen as "surge for purge" was developed, and put into operation 
in the early part of 1946. It is based upon the use of a large static 

volume in which the UF 6 concentration must be lowered to a specifiod 
value. The cell to be emptied' of process material is first evacuated 
to the cascade (down to about 0.2 p.s.i.a.) by operation of the stage 
pumps with suitable manipulation of cell block valves. After re- 
pressuring to 3-5 p.s.i.a. with nitrogen gas. the pressure is relieved 
by equalisation with the previously evacuated eurge system (i.e., a 
m system formed by interconnection of inters actional celle). The re- 
pressuring and equalising procedure ia repeated a sufficient number of 
times until the UF^ concentration of the cell hts been reduced to a 
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permissible lerel* An analogous method has bees developed for use in 
X«27, Involving the us© of •pare •urge druos of Building K«*631 to provide 
surge voluns* 

P ro duct withdrawal, durlnr Case I* eas aeoOBoXlshed by inane of 

and produst systsno were vsed« The eurreut itliodf oarrled out In Building 
WJ06*7, la baaed on c o ndensa ti on In emll cylinder* ixnereed In liquid 
nitrogen* Additional product i qui ml facilities have boon provided In 
Build lng 1*418 ao as to permit the withdrawal of partially processed 



predict ffOBoml" consists simply of transporting the proooss natsrial in 
the ^pspor stats f^rois the top pjpsooss ooll of tl^e JE*87 easoede to the 

point of the t'^C cascade by oonnootlag pipeline » 

6+ Operation of Proooss Serrloe Installations* - PerfluorodlsBth* 
yloyolohsxane^ ^s?ia» 1* supplied fro m th** storage and pnrlfloatlon plant 



interoell coolers* and Interseetlonal coolers* lbs recirculating cooling 



ooolant ooolors where proeeee beat is extracted free the ooolant for 
ulticate disposal to the abnosphere at the eoolinr, toners* Dehumidified 
air frora Section 1100 is supplied* at Minus 100°? dew ooint. to the 
proo o ss cqulpenmt onolosure system so that, in oases of inleakage, atacs* 

Dnr air Is also enrolled to lnebrtsavnts located within 




the enclosures. Compressed air at 110 p.s.i. it generated In Section 
1200 lor instrument uae, maintenance, and a&eoellaneoua aervioea. Since 
original construction, proviaion haa been made for dehumldlfieatlon of 
thle air to minus 40°F dew point; ao that it can be uaed as a supplementary 
source of dry air eupply. Lubrloating oil of approximate grade SAB 010 ia 
aupplled to all proeeee pumps by means of a separate circulation system in 
each process building. Dry nitrogen gas ia generated at the site, and 
uaed for amr mlm eauinasnt of oonditionine ni or dmmissb sea. as a tnuu> 
and valve a aslant, and in the instrument datum system. Liquid nitrogen 
ia uaed in the laboratories and in various process instruments. The four 
plant laboratories contain offices, the plant library, and facilities for 
performing chemical analysis, icotopic analysis, physical research, and 
cheaical research. A nes barrier research laboratory is currently being 
installed in the conditioning building. Principal special chemicals 
required at the gaseous diffusion plant Include fluorine, which is used 
as a conditioning gas, perfluorodimethylcyclohexane , which is used as a 

various fluorolubes, which are used as lubricants in the presence of 
proeeee or conditioning gas* and *C" rubber and fluoroplaetica, which 

6. Conditioninr. Area Operations. - the conditioning bull dint? 
contains facilities for conditioning, testing, reconditioning, and in- 

designed furnace atanda with aui table see nlplne connections, hood eovere. 
and electrical heating element^. 5-10 per cent fluorine in nitrogen is 
circuit ted at yXPi for a sdnimum period of 5 hours. Stsge pumpa are 
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conditioned in separate stands provided for the purpose, by subjection to 
5-10 per oent fluorine in nitrogen at 285-3D0°F for a miniumum period of 
3 hours with impeller running. The conditioning building also contains 
facilities for thoroughly cleaning piping, valves, tanks, and other equip- 
ment prior to installation in the prooess cascades, as well as shops equipped 

vacuum electronics maintenance. With the completion of the bulk of the 
conditioning and related activities necessary for preparation of process 
equipment prior to initial installation in the diffusion plant, facilities 
are being installed for carrying out a number of development activities, 
including converter re-tubing and testing, sdsoellaneous engineering studies, 
and various barrier research investigations. 

Fluorine is generated in Section lJOQ. The plant sas originally 
designed to handle and compress the gas by liquefaction. Present operation 
involves mechanical compression by means of a specially developed diaphragm 
pump. •Eesidual gases from equipment conditioning operations were formerly 
disposed of bv absorption in an alkaline scrubbinjc toser. Because of the 
small quantities of waste conditioning gas handled at present, the disposal 
tower is no longer operated. Spent gases resulting from cascade conditioning 
accretions arc allosed to enter the nrooess stream for ultimate removal in ' 
£ha nurvinff awatem* off erases from the aondi tioninc ar«& are dlrcctlv 

^*im* a<S^4^ OJ es* ™ ^■■•A A va w SBa^*w'»r Hr A ■ ■ w#r».^ WWW* w^fc WMMUi w< •* ^ww/ w«*>^ 

vented. 

cleaning operations in the conditioning building, by neutralising sith lime. 
Nitrogen gas is generated, as required, by vaporisation of the liquid. A 
mixing plant is providsd for blending carbon and alumina in order to pro- 
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▼149 charging sAterial for the various process carbon traps* Steam for 

with a total oapaoliy of 170,000 pounds par hour at 176 p*s,l. 
Power Plant Operations. • Steam for y cm ov purpoaot is generated 
In Seetiaa TOO, at 1886 p*e*i* and 928°P, by mMins of throe tangenfclally 
fired boilers oonstnlng an average total of 70 tons of pul otrtooa ooal par 
hour* A tjrpioal steam rate is 1^580,000 pounds par hour* Fourtaan turbo* 



carrying a typical total electrical load of 184,810 KB* Power for oparation 
of mrlouo awdliarlsc 1* received at 184,000 volte frwa tbo f*V*A* 



'txofi entirely on T*V#A* poeer, whioh is received and 
In the M7 switch yard at an average rats of 114,700 KW* 

the 1-86 oaseade in khroh 1945, and all K-86 praoass sections vers in 
eooneotcd Operation on 16 august 1848* On 12 ebanary 1848, the first 
produet was removed from 8>87f on 19 Aanuy 1846, eombiiMk 
of E-*6 and 1-87 as a easeade of oasoadas use begun. A rigid 
bos sat up on 80 Murah 1946 for starting datas of operation of ths veri» 



ponding to inar s sj ingly complete Operation* ths basis aim was to begin 
operation by 16 August 1945* Pull operation of S*£7 me finally sohsdulsd 
for 10 February 1946* Case II was starts* nine days latej operation of 
all ether eases waa attained on, or ahead of, schedule* 

Occasionally, oasoade operation has baan interrupted by equlpwnt 



occurred with undue frequency, and have not had serious effect on plant 
productivity. Cell stream efficiency (ratio of operating cells to avail- 
able cells) normally runs at over 9^ per cent. 




Fresh uranium hexafluoride is procured from the Hare haw Chemical 
Company through the liadieon Square Area of the Manhattan District. On 
several past occasions the plant has accepted aa feed various types of 
process material from the S-50 Project and the Y-12 Project. On certain 
occasions material drann from the diffusion cascade at various concentrations 
htis been stored and later re-fed into the process system. All other product 
from the gaseous diffusion plant has been shipped to Y-12 for further 
processing. Actual production has, in general, exceeded predictions be- 
cause of the high 6treaai efficiencies attained, the small effect of pro- 
cess surges, the high separating efficiencies of the barrier material, 
increased feed rates, and increased power input. 

9. Safety and Security. - The chief of the Safety and Security 
Branch represents the K-25 Division Chief in all matters pertaining to 
safety and security within the K-25 area, and the Decatur, Detroit, and 
Milwaukee sub-areas. He is assisted by three section chiefs in charge, 
respectively, of safety, security, and fire protection and prevention. 
The original K-25 site operations safety program was iidtieted for the 
conditioning area, by ford, Bacon/ and Davis, Inc. in i£arch 1944. On 1 
Jiay 1945 it was absorbed within the overall safety program developed for 
the K-25 area by the Carbide and Carbon Chemicals Corporation. Tne safety 
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standard for all work has been the Corps of Engineers mU&jkmm mandatory 
"Safety RcQulrements" . supplemented tar nationally recognised standards, 
and by special standards developed at the site. A special hasard is en- 
countered at the K-25 plant involving the physiologically injurious nature 
of the radiation emanating from uranium which is greatly enriched in con- 
centration of the U-235 isotope. Moreover, care east be taken not to ex- 
ceed the eritioal ease; in such a oircumstanoe, a chain reaction sight 

AAM<kSi4 "V^si 1*1 t^^h 4 e%4 4* 4 s^4* ^&/4 a 4 4* m seskse^e 1 smj^ee^ e%sm^sw%s* ^l^s m 4 svs% CN s%4 as Mheasfe4 s%4 ^ 4 ^ 

^e%Fsawe^p^h ^^^ww^^y m^w^ AiwavnWvw v — ^s^fc^e*^* mr^4es^fc#*^^s^peeer ^d^'^v<^bsa^« ■ erss^k w f^Wr^w^bsnSfc4S*vbWF^p 

still existed through failure of equipment or faulty operations, and a 
special committee was organised in 1945 to study the problem. Other Dis- 
trict Areas have cooperated in theoretical and experimental studies. to 
establish the maximum safe qualities of U-235 at various cc 
which may be handled under specified conditions. 

sjti^ A ^hws4 m tf! flssT TahS- ^ 4 A^*v%4K^h ^ m j4 ^S^ftjmMee4 eV 

• H™ — <i»^fc^fcbaa^s>^» M^-^mmj ass w^p^»^fc^fc^j^e»*^p^p ^m*e^A ^r^wwevAs a« v j 

in September 1945 to form the Safety and Security 

the program of physical security, safeguarding of military information, 
and personnel clearance. Security measures at the K-25 cite were in- 
stituted by Ford, Bacon/ and Davis, Inc. who established a guard force 
of 80 men in June 1943. The Carbide Security Department was set up in 
April 1944. At its peak in February 1945* the Carbide Guard Foroe 
numbered about 900. Seourity is enforced by standard District methods 
involving fence and guard protection, pass and badge control, employee 
and visitor clearance, and education of employees in the importance 
and methods of enforcing security regulations. 

A number of special studies have been made at the K-25 plant, 
in order to formulate improved methods of preventing the diversion of 
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process material by suitable modification of plant design, by changes in 
operating procedures, and by amplification of security measures. The Uranium 
Control and Inapeotion Department was formed in December 1946 to centraliae 
the responsibility for handling and coordinating the problem. 

a serious problem. Thousands of plant operators were needed, in addition 
to approximately 2000 supervisory and technical employee a • Through special 
arrangements with the National Boater of Scientific and Specialised Person- 
nel, recruiting Itineraries were arranged, which included all major univsr- 
sitlss, and which covered areas where required types of manpower might be 
available* employment offieee were opened at the Clinton Engineer "Works 
and at various off-site locations. During April and May 1944, the nucleus 
of the production organisation was gathered at the plant aite, and a 
training echool was started on 6 October 1944. The Operations Training 
Department included a Process Training School, which was operated until 
November 19A5. tralnlnc 3230 emolovoee. and a Vacuum Test Training School 

v ▼ WW""**** ^» •» *♦ j ~* wwwwwswwwsmji ^tmj*^r**£ 9 w-wwwwwwwwwwi ~ " w wwi ^we*>w*wwmwss) m wmmim w m< 

whioh was operated until Julv 1945. training 1858 employees . A maintenance 
training program was operated from January 1945 until June 1946, during 

^■^s^^LtSa) ^#^se)0 ^s^^2 SBB^s)^^a^e%Qls>w^sV^ ^J^J^JJPH^F^M^Bm 4!a^tt^l e?ttJJ^S J^lflt^P^JJ^^S J^©0^ji^F^P^J eJJ5^fc^S^L^s\3»^LaMP^al 

instruction In X-25 maintenance procedure. Several hundred instrument 
men have received instruction at the Carbide Instrument Training School 
under a program whioh is still in ex feet. Courses are alao given to 
various groups of employees in order to provide familiarity with first aid 
principles, end with the use of the U. S. Army aaeault mask. Starting 
with 21 employees on 1 September 1943, the Carbide payroll rose to a 



peak of over 11,000 in June 1945* Present strength is 6,623 employees. 
Enlisted personnel were assigned to the operating contractor up to a peak 
strength of 500, in various technical capacities, in order to relieve the 
severe shortage of qualified personnel. 

There have been no work stoppages at the K-25 plant. Standard 
and impartial grievance and disciplinary procedures have been instituted. 
In September 1946, by Beans of a National Labor Relations Board election, 

and negotiations for a anion contract were begun immediately. 

On 9 November 1943* the first Carbide employee moved into family 
quarters within the Clinton Engineer Works area. A housing scarcity rapidly 
developed, and it became necessary to adfct a rigid housing policy whereby 
only top supervisory personnel were eligible for permanent houses; all 
others earning 10.90 or more per hour were eligible for semi-permanent 
houses, pro-fabricated houses, trailers, or dormitories. An absolute 
shortage of housing units developed by 10 October 1944. V-J Day resulted 
in curtailment in operations of other C.E.Ti. contractors, and made more 
units available. At present, Carbide employees occupy a total of 2879 
housing units, and 645 employees are awaiting assignment of houses. 

In conjunction with the extensive employee recruitment program, 
transportation faeilitiee had to be provided for workers residing within 
a radius of 100 miles. The intra-area and off -area transportation problem 
soon assumed major proportions. The organisation of "Share-the-Ride" 
automobile clubs did muefeJko alleviate the problem, and with the completion 
of e emooth eur faced highway between town and plant in September 1945 > a 
significant improvement wee effected. Curtailment of off-area bus operations 
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was begun in August 1945, *t which time plant construction »** approaching 
completion. Bus servioe has continuously Improved since that time baoause 



U. Costs. - As of the end of the fiscal year 1946, total contract 
costs attributable to operation of K-25 Project amounted to 181,620,216. 

&45,437,5CO. 

12. Organisation end Personnel. - The K-25 operations office vas 
opened on 22 February 1944, «ith Major J. J. Mo ran as K-25 Operations 
Officer, reporting to 2A. Colonel J. C. Stovers, Unit Chief, K-25 Project. 
Lt. Colonel R. W. Cook succeeded Major Moran on 3 Ootober 1944, and Major 
K. Eandolph Archer was assigned aa Executive Officer on 29 Deoembcr 1944. 
On 1 May 1946 the position of K-25 Operations Officer «as converted to K-25 
Division Chief, with overall responsibly lor administration of the K-25 
Project, including outlying areas. On 1 February 1946, Lt. Colonel H. R. 
Fraser was assigned as Special Assistant to the K-25 Operations Officer, and 
on 1 July 1946 was appointed As latent Chief of • the K-25 Division. The office 
of the K-25 Division at present includes 5 officers and 47 civilian personnel. 

The original Carbide operating organisation was heeded by a Vice- 
President, who acted as consultant to the Contracting Officer, and to all 
contractors connected with the Gaseous Diffusion Project. Reporting to 
the Vice-President, were the General Superintendent, Plant Superintendent, 
and nine department heads. The current organisation differs prisarlly 
in the elljBlnation of the general superintendenoy, snd the inclusion of 
two assistant plant superintendents. Principal key personnel include 
Dr. G. T. Felbeck, Vice-President, in charge of the Project for the Carbide 



of the sell established repair and maintenance program. 




and Carton Chemicals Corporation, and Mr. H. £. Thomson, and Br, L. A, 

services to the District Engineer. Mr. H. D. Kineey served as Oanaral 
Superintendent from 8 February 1944 until 1 December 1945* Mr. C. E. 
Canter baa held the position of Plant Suparintandant from 15 February 1943 
to data. 

The K-25 operations of Ford, Bacon,' and Davis, Inc. sere directed 
by Mr. £. 3. Coldsell, Vioe-President. For the Hooker Electrochemical 
Company, Mr. T. L. B. Iyeter sas in charge of contract activities as Chief 
Engineer. 




MANHATTAN DISTRICT HISTORY 
BOOK II - GASEOUS DIFFUSION (K-25) PROJECT 
VOLU1IS 5 - OPERATION 
SECTION 1 - INTRODUCTION 

1-1. iurpoge. - The operation of the gaseous diffusion plant eom~ 
priaea the final and continuing phaee of the K-25 Project, the ultimate 

^Qe^s^^L s^^T ss'ss^^L-^^ae' ^^^a» e^ a5^ft ^Ls^Ll^^^^^ a? C^e^^L^^ eea^fcss^i^fes^CJ^^HJ^^e^ ^^^^ s% vs^^e)sH^a*^^es)^^ ^J^^ J^^t 4a\(m*es^^^s^^j£ 

material highly enriched in the U-235 iaotope. 

Soope. - Indication has been given in preceding Tolumss of the 

summarised, the operating aotivitiea comprlae the maintenance of continuous, 
24-hour-a-day, operation of what has been called "the largeat phyaioo- 
ohemioal proceaa in tha world". The aite ooeupiea a 5,000 acre tract of 
land. 60 proceaa buildings house dlffuaional cascade equipaent including 
3432 proceaa converters and 6864 proceaa pumps. Koat important faoilitiea 
operated to provide auxiliary eervioea include proceaa feed, waste, and 
product systems, numerous proceaa aervice inatallaUons, a highly technical 
equipment conditioning and fluorine generating plant, and a 236,000 Kfe 
eteam-electric power generating atation. 

1-3. Authoriaatlon. - Authorisation of diffuaion plant operations 
was handled similarly to othsr phases of the K-25 Project as mentioned in 
Volume 1 of this book, and described more fully in Volume 1 of Book I. 

1-4. Administration. - The principal operating company ia the 
Carbide and Carbon Chemicals Corporation, under contract K-7405-eng-26. 
Initial fluorine plant operations were carried on by the Hooker Electro- 



chemical Company under contract W-740$-eng-258. Various other condition- 
ing area operation* were handed originally by Ford, Baowy and Davis, Inc., 
under contract l*-74Q7-eng-34. The operating contract a were originally 
administered for the District Engineer by the Officer-in-Charge (Unit 
Chief) of the K-25 Project, through the K-25 Operations Officer. This 
responaibility is now vested in the K-25 Division Chief. 
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SECTION 2 - CONTRACTUAL ARRANGEMENTS 
2-1. Carbide and Carbon Chemical e Corporation . 

a. Selection of Onion Carbide and Carbon Corporation. - At 
a Meting on 02 December 1942 between Manhattan District officials and 
representatives of the M. W. Kellogg Company, Mr. P. C* Keith, Vice- 
President of the company, was asked for his reeosniendatlon as to possible 

the Union Carbide and Carbon Corporation, the Standard Oil Coapeny of 
Hew Jersey, the Monsanto Chemloal ComDBny. and the Dow Chemical CotSDaiLv. 

other work for the Manhattan District, and others were tinder considera- 
tion for various contemplated projects. It was therefore decided to 
approach the Onion Carbide and Carbon Corporation* 

b. mHfOr.Y of fle,fioU a UgnS» 

(1) ftl4U«ttftB 9f ftHWmtanff* - On 28 Deoeaber 1942 
General Groves, Colonel Me jetial^ and Colonel Nichols met with Messrs • 
J. A. Hafferty, ff. F. Barrett, F. H. Haggerson, J. H. Crltohett, A* V. 
Wilker. and Lyman Bliss, all vioe-presidents of the Union Carbide and 

methods of operation of the gaseous diffusion plant were outlined to then, 
and thav tentatively agreed to aoeeDt a contract for ooeration. Another 
meeting waa held on 30 Deoeaber 1942, with Colonel Marshall, Colonel 
Nichols, Messrs. Kellogg and Keith of the M. ft, Kellogg Company, and 

Jtf64Y8e>*sV# a^t&f a Ci^Ai^Ol'WJ e^ 1 c, WiUCCJTo D^Xafie, ^ftsOBpdOSae; s*^ft^X>©^' e, ARfj BH»AflO 

of Onion Carbide and Carbon preeent. Mr. Keith outlined the various 
problems to be solved in the design of the diffusion plant and the general 
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principles of its operation* 

liminaxy negotiations, the Union Carbide end Carbon Corporation advised 
the GoYemaent that they preferred to have the contract written with 
their Major operating subsidiary, the Carbide and Carbon Chemicals Cor- 
poration* They pointed out that this operation came closest to the 
neuropil* ^^j^^j^p^i^i^L^JH^p ^^fat^s ^^p^j^L^I find ^3^BjX*iJ08\ ^J^^co&^L^j^i^L^i ^?^ijTj5^n*4at'^L^in^ ^fcn^l 
that the key personnel furnished by them would come from that subcidiary. 
Accordingly, on 16 January 1943, letter contract W-7405-eng-26 wac ex- 
ecuted by the Contracting Officer, and subsequently accepted by the 

contract provided for the study of the available data and information on 
the operation of the plant, the conducting of research and experimental 
work with regard to the design, engineering, construction and operation, 
the supply of consultant services to the Government, the architect-engineer 
and the construction contractor, and the training of personnel in the 

(3) Final Negotiations . - Because of the scarcity of en- 
gineering Information, which prohibited the preparation of a realistic 
estimate of the coitof operations, the negotiations for the formal operating 
contract extended over a considerable period of time, the latter part 
of the S'jmaer of 1943, sufficient information wae available to permit 
drawing up the contract. The formal operating contract W-7405-eng-26 
waa executed on 23 November 1943* effective as of 18 January 1943* The 
term of the contract extended until six months after the termination of 
hostilities with the Axis Powers. 





c. Scope of Contract* - Contract W-7405«-enc-2C (App. E) 
wis drawn up on a coet-plus-f ixed-foo basis, and provided that the con- 
tractor furniefc teclinically trained personnel to study available infor- 
rsation pertaining to tho design, engineering, and construction and ope- 
ration of tho plant* conduct pertinent research and exneriraentcl work, 
render consultant cervices, train personnel in diffusional operation, 
prepare for operation, set up an efficient operating organisation, and 
operate the plant* 
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d* Feo» - Tho contractor 1 6 fee hub set at 075,000 per 
donth for full operation of the plant* Fee payments during the start-up 
period were to be In proportion to the number of process buildings in 
operation* For full operation of the K-2C and K-27 plants the fee vas 
later Increased to $90,000 per eonth. Under Suppleaant So* St, Additional 
fee payments nero authorised ee follows t 

1* $24 f OO0 for leak testing services* 




yum' t arn »t ■ w» 1 !! »!! * j ' .i.n i-w ,,n ' ,i.f_ i i".: - n-f 



8* #86*000 for o auditioning aa5 preparation for operation 



8* A nominal foo of $1*00 oas authorised for tho it^ply of 

plant* and for the supply of mlntenanse and protootion 
sendees after tho 8«60 plant ma planed In stand-by 




fgr&g Baoon# and Da-rle, tog* 

a. So lection, * It «s planned, originally* that tho dlf* 
by the Chrysler Corporation (YoU 8) wmM be 
at the point of wuntfaoture and then Shipped to tho K-ZE cite, 
ready for installation, lack of available facilities* including a e ouroe 

elte» Carbide did not wish to undertake the responsibility for 
oooratlne the oojedi t J ening area mhMI 4&i* naln oroooaa ope rati ons had 

and operate the conditioning plant until eudh tine ae the 
initial eonditlonlnp oooretloiis nn eouDlehed. at which tlsv tho Oarbido 

nol for farther operations, Ihe plan was agreeable to the Gtnrernaant, 
and Oarbido rooonaendod the f Ira of Ford, Beeoxy and Davis* Zm*j for thle 
abase of the Project* (Construction of conditioning facilities by ford. 

jpmmmmru • e> mp^mrmw mm \ wmbv e* weep eowi wwiwe* vowwom^ •■■*•••■•> *e»**e* **»f or w "*JP 

laeoxy and Davis under ooatraot W»7406*ong-1» is treated In Vcltaw 4.) 

b* History of Hegotlatlone. • Letter oontraot W-7407-ea£«<84, 
1048. «ue accented by the oontraetor on 2 Boveribor 1943. 
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The totter eontmot oovorad the work to 21 Sovwriber 1945» but •ubaao.uant 



Upp. K) Wi HUlil Into cm 7 July 

*• ggope of Oontraot* - Contract W^407«eng«54 Upp* E) pro* 



anfl teohnioal poraonaal, labor, aatarial, tool*, «*ohln»ry, faellitiea, 
oad auppUea not furniehed by the (fcmrment, and that Ifeejr oporato the 
Fluorine disposal, and aeid neutralising plants, for «*• 
oondit toBlng , adjusting* ossonbling, toting* and aboraga of 
proosas oqulposnt* Ifethode and apoolf loationa vara to ba furnished by 



■aohlna ahoo and to ©rorldo repair and nftinbenanoe f&ollitlos for 



aloazd&c oporatione for piping, oooUra, and 



eoue vessels* 

I # Oparata conditioning furaaoaa for oawrters and ataga 



4* Oparata running teat stands to 

Qualities and poreeities of conditioned converters* 

R_ Pmiwm «dauu<) bum Par ■^■4sln<r myk. 

6* Propara and sshintaln leak dotoatora for wouun taatlng 
In the oondl tinning and ml In orooess area* 

7. 
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8* Operate etor© room and etorage facilities for process 



10* Furnish nurohaslag* aooouatln& transportation* safety* 

and 



4foe enemtlon of the f lunriiMi slant* 



lis 



its 



amllaole 

ammAi+A monitor sl/UZti BBO& the eOBXiletlon Of the O Outm Ota 

4. * A fM foe of #£lfi,»Q0 ms ********* 

throng £uoe 1M5| this oes letsr olomgod tw $808^000 When the 
expiration date ma ehaafsd to SI thy IMS* 



a* golootlon* - During the early part of 1965 
■ethods far nroduaine fluorine en a leasee eeeli* wru under eoos lder* t ion 
(Book YII)$ the his* 
at *> 

developed ty 0uPoat| end the lew teopereture* carbon anode 
by the Booker Elcetrooheaieal Consjany. To neat floor 
the plant alts It uaa deolded to use the Booker cell, 
Bepklns oell had not roeohed a suitehle step* of drrelcpatnt, and the 
ftffont 



oell developed 
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belli/* ths hich oomuaptdon of the nlokel anode* This decision eas reached 
District* She Kelloac Oospore lion* end representatives fron 

epOpaUBtj^ppflpipl ©OQOO3PO0 4%Od UQ^*W^B^^t^^ Jpfc^CWflpp-^OJ^toU OZs^£^^£0d ptXL JPKNWkJ^Oil pfcOa* 

given to the question of whether the fluorine should he tpurafaetured at 

^i»*pt 0 4^©^ OS* OlpppPpOd tleO p jAttt pftPOQ A Alfl^MMA ^OiOlte ©f appTAJ3Cppp^pp0^pflP04i 

Xfi ^fpppw^ of ^sh© p^&^£jpp>pp^i* SM^^o^bi^^e^ olsftj^fco^oi* ©^ ^TJs^iosp^ho ©fi^ ^s»#© dlpRfpLotthk^hftpflP 
vhteh hew been experlenoed in bottling the gas, it «( decided that 
shlmeafe to* eounoyeiel Mmm «> ni^ not he ed*^ mM» . 4he1: f Inorlne 

" ^Tgf ^^W^^P^^^^ pF^p^w^P pbw^w>^h^ *>VWwM P** V ^FPP P^PP V ^»PPPP™P^PP»^ ^^«^pp> <^p>^^W PJ P* ^P^P^F^ P**** r 

Coapeny uas ultiaatsly ssleotod to supervise co nat r u e tM ei end Initial 
eoeration of the Kp£S f lnorine plant* 

■ ■»■>■■ " — wpw-^ pa p« pr p* pp-ppvp> PPP^"' g M I mi ■ p 

b- History of Bprotiatione. • The work at first wai 

^ HiT tfl mm ii M ■ 

lied by letter contract te the Booker BlsetroChendeal Cottony dated 27 
S ept e mb er IMS* and sinned by Colonel X« D* Htohols* This letter was 



September 1943 was executed 1 June 1944, between Eooker Bleetroohemloal 
Coopary and the Manhattan District, r epr es e n t ed by bfc» Colonel Jpjmb C. 



o« Scope of Contract* • Contract *>7406«pmgp858 (App* *) 
provided for the preparation of drawings for buildings and supervision of 
their os s s i t pc cjtd so% the design of oqulpettnt aw l supervision of its inetal*» 
letlon, the proeureewnt of equlp—nt, the proeuresont and training of ope* 



d» Fee, - The fixed fee ms set at #£4*600, 
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cheek the entire K-25 plant* A smaller, though considerable, additional 
period was later required for e greatly reduced force N t© test the K-27 
plant* The progress of vacuum testing operatio&a la traced In Appen- 
dices Bl and B2. Two Months wore required to vacuum test some of the 
earlier buildings, but by key 1945, this period «»» decreased to two 

improved welding techniques, and nore efficient testing prooeduree. Some 
of the buildings in the upper seotions of the plsnt required longer test 
periods because of smaller equipaent sites, and greater difficulty in 
achieving the specified leak rate. 

^J^^^w^ £ ^!M*OiMHHvs)Cn£SS^^ ^^^f'a^ ^5^^ ^9 s) ^*9^^s9^^saa^s^£ ^w^p^fi3^^#^^y^w^^s^ s^ 

it was necessary to cheek, adjust, and calibrate all instruments. This 
use done for each of the many thousands of process instruaents through- 
out the pleat, and required an average tiae for each building of eevarel 
Amv to s week* The instruasnt cheeking activities were continued during 
the operetional nitrogen runs* 

Initially with nitrogen as s procees ges in order to test seals, pumps, 
ana valves prior to conditioning the equipment, and placing it in opera- 
tion with uranium bexafluorlde. Hitrogen runs lasted several days; 
longer when repairs or changes were indicated, 

3-fi. Operations on n-Perfluorohegtene. - It was originally con- 
sidered advisable to operate the first three process buildings, snd the 
feed, waste, and product syetems of the k-2£ area on n-perfluoroheptane, 
C^F^. This substance is a heavy gas, when vaporised, with a density 
approximating that of uranium hexafluoride. It was believed that the 
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SECTION 3 - PRELIMINARY CASCADE OPERATIONS 

3-1. Introduction. - Numerous problem© were encountered during 
the period of initial operation*. In order to begin operations at the 
•arlieet possible moment, buildings were taken over for operation before 
construction was complete. This procedure entailed certain difficulties 
and occasional proeees interruptions. The personnel were inexperienced 
in operations of this kind; indeed, many had had no prior operating ex- 
serienee of any description. Moreover, much equipment of a novel nature 
was to toe placed in operation, for which there was no prior industrial 
experience. 

Building "K-303-2X" as an experimental building. Building K-303-2 is 
a ten-cell building, but, during the experimental period, nine cells 

was referred to as the 54 Stem Pilot Plant. Since diffusion barrier 
was tot available at the time, stages were fitted witn steel orifices 
instead of converters containing barrier tubes. 

fa. Pur poae . - No diffusive separation could be obtained, 
but process flo* and pressure conditions were simulated, so as to provide 
operating experience and quantitative performance data. 

b. Operation . - from August until October 1944, the pilot 
plant was operated on nitrogen, and from November 1944 until April 1945, 
the building was run on n-perfluoroheptane. 

were trained, instrument performanoo was proved and modified, and opera- 
tional procedures were developed. A large amount of performance data was 
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accumulated pertaining to pumps, seals, converters, gas coolers, valves, 
piping, and auxiliary systems for supply of cooling water, dry air, elec- 
trical power, etc. Erection and preliminary testing of the 54 Stage Pilot 
Plant, moreover, provided experience in the transportation, cleaning, and 
assembly of process equipment, in making vacuum tight field Joints, and 
in vacuum testing large complex units* 

3-3. Mechanical Test Huns . » As the individual process buildings 
reached the point where preliminary operation oould be started, the con- 
struct ion contractor made a mechanical test run on each, ill pumps were 

tests were wltuessed by the operating contractor* 

3-4. jcoepfrence «f Lfi£lUUM« - After oonpletion of its mechanic 
^}S-^L ^t^^fft^ z^uf^^ ^^^i^iti s^u^Ll^l^&^^ ^•'s4Js tfUX*n^^d t^^? ^t^tsf CJ^^i^tj^L^S^s ^WMi ^J^ij^ii^Jts 
Chemieals Corporation for operation. Acceptance papers, signed by con- 
struction and operating contractors, listed all deficiencies requiring 
further repair, adjustment, or replacement* In many cases, particularly 
with the earlier buildinga, these lists ran into hundreds of items. Op- 
eration acceptance and linal transfer dftos for the process buildings and 

3-5. jfaouum Testing. - Upon acceptance of each euilding, and, in 
some caeee, before the acceptance papers were signed, the> Carbide end 
Carbon Chemicals Corporation began vacuum testing operations. The severity 
of vacuum tightness specifications wac without industrial precedent. A 
procecs oell, blocked off and pumped down to an absolute pressure of a 
fraction of a micron, was required to have a uajdmuu leak rate of tesj 
microns per hour, i.e., the combined effect of all lea^s in the twelve 
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stage pumps, six converter*, piping, instrument linee, and ether accessory 
it«r,s ; had to be eueh ^3 to adnlt no uiore air than would cause the pres- 
sure to Guild un in the system at a rate of 0.00004 pounds per square 
inch per hour. The entire susin casoade, considered as a unit, waa re- 
quired to be eo tight that a single hole made with a Ko. 60 drill (0.020 
Inches in di/wiate.r) at mj point in the system (containing «b*ut one 
hundred miles of piping, 2892 diffusion stages, 5734 process props, and 
50,000 valves) would admit sir to the plant at such a rate as to taunted 
leakage specifications. 

a. Ifrthftfls. - A mass spectrometer leak detector (Vol. 2) had 
been developed to provide a rapid and efficient m«i of vacuum testing 
equipment. The equipment, taken by cells or by sections of process piping, 
was evacuated by means of a portable Meetinghouse pump wagon (¥ol. 2) 
containing a mechanical vacuum piuap and two oil diffusion pumps connected 
in series. With the equipment at high vacuum, and with vacuum pumps run- 
ning, s stream of helium probe gae hsjs played over every welded Joint, 
instrument, and valve in the system. The helium would then enter at any 
points where leaks existed, be swept through the system, and detected by 
the sensitive mass spectrometer. Instrument response time was c matter 

of seconds, so thet b positive indicator reading quickly disclosed the 
presence of a leak at the point currently being probed with helium. The 
point was marked, weloers called in, the defective area re- welded, the 
system re-tested, and the process repeated as often as neoesaaiy in order 
to eliminate all leaks. 

b. progress . - The work was painstaking and tedious, a crew 
of 400 to 600 operators was required for approximately eight months to 
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test gaa run© would diaoloae eorrao table dlf ioienoioe with lose damage x 



tlon given to the possibility of explosive Mixture fomation with eertain 
possible oooldental oarablmtlons of eenditienlng gas and tost gat* 

rune eeuld be more eiaply obtained with very little disadvantage directly 
during the initial prooeae gae operating periode, and that oonaidorable 
tine and labor eould be eaved by omitting the routine teat fluid operetta 
It waa finally decided daring the widdle of February IMS to atart up 
directly en Wq§ ainoe eell 10 in PqflUHftg KigogrS had bean operating 
oatiafaetarily on proooaa gae ainoe to Jejtnary IMS* 
*>®# Conditioning with Fluorine, 



Traoee of HQiature proaent in equipewnt roaot vigorously with OT 6 to fore 

of the diffusion barrier tubes* Fluorine removes traces of water and 
aleo reaots with oxpeeed equipment eurfteea, famine a protective wetalUe 

with uraniua hesaflcerlde* 




bp) #J«S^S»25^i *^^^fP© 





Consequently, only u supplementary "flesh conditioning " was required 
In the process area. It w«6 necessory, however, to provide adequate 
treetment for such accessory parte as process gat stago piping.^"" 
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I^One cell, several celle, or 



an entire process building cay be conditioned at one tice; the latter 
procedure ie preferred. 

c. Progress, - The progress of original process ares 
conditioning opera tione is recorded graphically in Appendices Bl 
and 132. 
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SECTION 4 - PROCESS OPERATIONS 
4-1. Introduction. - This Motion prcssnts a resume' of process 



dplee of operation are finely Interwoven with design prinoiples of 
eystems end equipment disoassed In Sections 4, 7* and 6 of Volume 3. 
Detailed discussions of routine and emergency methods of operation say- 
be found by consulting the Kellex Operating Manuals tabulated in 
Appendix 03* A general layout plan is shown in Appendix Alj aerial 
photographic views of the operating plant are shown in Appendices 0 3 6 
end 017. Process control equipment is pictured in Appendioee 04, 
through 07, and typical Interior process building views showing the 

e^e^^wMBmwmwe^^s^ a ^a^m^m^^^s^ £ a^^^^JF^^^ es^^^^^^^^^^^J^^ ess^^^i w)J^9^1^es^Ll*s^^^^ eP^L^s^ee^3^^ eml^^^ wls^^I^lflA emU 

Appendices 08 through DU. 

4-2* Cascade Operation. - The cascade srrangsment is utilised 
in order to "integrate*' or sun up the "differential" or adnute isotope 
achieved in all the individual stages (Vol. 3)* 

of 2892 diffusion staaes each eontalnlns one nrooeee eonvertex 
(App. 01) end two proeees pumps (App. 02). Bach stage receivee a mix- 
ture of the enriched diff ueste from the stage below with the partially 

through the converter barrier under flow end pressure oonditione so 
arranged as to result in diffusion through the barrier of one-half the 
stage feed, the remainder leaving the converter without diffusing* The 
diffueate ie sent to the next higher etege, end the residue to the next 
lower stage* A schematic diagram depicting the flow of process gas 

SECRET * ^rroonTAprre 



through the various process unit* (stages* cells, buildings, seotions) 
is depicted in Appendix A2. The K-25 oasoada, together with its auxil- 
iary process systems (feed, waste, purge, and product ) and its process 
sendee installations, sae originally operated as a self-contained plant. 

f l) StriDDine Section. — Bv an&lorr aith a bubble~ 
tray distillation column, that portion of the casoade below the point 
of feed introduction nay be thought of as the "stripping eeotion," 
since, in thie section, ooneentration of desired eonponent decreases 
progreasiTely from the feed point to the lower ext realty of the casoade, 
as it is stripped from the descending "B" stream, and sent up the cascade 
in the aaoending "A" stream. The stripping eection of the K-25 cascade, 
operating independently of K-27* would normally include process sections 
-1, -2, and -3. 

(2) Enriching Section. - That portion of the K-25 casoade 
above the point of feed introduction (normally including process seotions 
1 through k) is known as the "enriching section, " ainee in this part of 

enriohed from the feed point to the upper extremity of the cascade. The 
logic of the "et ripping" and "enriching" # designations becomes more apparent 
shen the eaaoada la idealised in terms of not effects. Thus, the overall 
reeult ie as though the feed stream eere spUt by the feed stage to form 
tao streams, equal, reepectiTely, to the waste and product rates, and 
travelling, rcepeetively, up-oasoade end down-cascade. The stream flowing 
down the cascade is processed continuously in such a say as to strip it 
progressively of desired component until it is ultimately drawn off at 
the bottom as waste. Likewise, the stre am floslnc ud the oaaoade is 

•HI" WW W wlWH W>W WW WW • ww^^wwww^^w'^F ■ Wmm V wwm^^^ww vvnp^lA ^^Jj w»»w ▼™*w«ww «»w 
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continuously enriched, until it is drawn off at tha top as product. 

b. Purge Casoade (Section ?12}» - K-25 purge oasoada 
operation is based on the principle of gaseous diffusion, but serves to 
separate light diluents, such as hydrogen fluoride and nitrogen, from the 
process st retain, rather than to separate isotopes of uranium from one 
another. Actually, it ie operated as three separately functioning, but 
interohangeable, auxiliary 42 stage easoades. One operates as an exten- 
sion of the K-25 proeess oaaoade (as a top purge eaeoade), one is 
operated as a aids purge oasoada, and one is held available as a spare 
system. Side purge operation is similar to the top purge' operation 
except that, whereas the latter Drooesses Material received fros the too 
of the prooees cascade, the former withdraws a aide etream Xros a soae- 
vhat lower point in order to decrease the load on the final, top purging 
system, and to nlnisd.se the volume of inert diluents passing through ths 
auall-sised equipment near the top of the process oasoada, thereby pre- 
venting aoouwulation of "lean" prooees Bate rial with the displaeeaant 
(by aoleoular effusion) of uranium hexaflmorlde to the lower process boo— 
tione. 

o. fc-27 Cascade (Section 400). - The K-27 casoa d e, containing 
54lO atasaa. oan be ooeratad as a saDarate Drooessinr svstem. but noxmallv 

^■e v ww swm^w *s a mil wrj^mpsk wtevw www w» wvf ww> j™ vv»e»***y www * ••^e^^**^ 

operates in oonjunotion with the main I-25 oaaoade. Principles of 
operation of the two cascades are basically identioal, but a nunber of 
differences in design are Involved as discussed in Section U cf Volume 3* 

(1) Stripping and Enriching Ssotlons. - «hen the X-27 
cascade is operated separately, with feed introduced from Building K-131, 
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at the bottom of Building 1-402-4, It may be visualised In two portions 
tm gmm mjmmt bv the faed nolnt* The s trinntnc Motion then Includes nro- 
cess build Inge K-402-1, K-402-2, and 1-402 -3 j the enriching section In- 
cludes Buildings K-402-4 throush K-402-4. 

d. Cms cede of gssaodos. - The entire gaseous diffusion 
plant Is normally operated as an Integrated unit, with process flow as 
■hown in ADMiadlx A3* The *ucixfms1oii *cua«»da of 0MC*doa* striMB f ran 
analogy with each of the two basic cascades, either of which sight be 
called, in store complete tens, a "oasoade of stagee." The analogy is 
fully drawn in Paragraph 15-3 of Voluee 3« 

(1) Strioiiin? mTW * Enriching Sections. - The diatllla- 
tion analogy say be further extended by considering the cascade of 
cascades arrangement as being similar to a method of intereonneetion of 

x^^i as 4* 4 1 T ^ nav ajaltMini l^hea ma4 v*aws* f*aaaa/4 4n^ws#wCtftJt^4 An ia t> Warn 

^&^m^? ^SbUP miJfcdfc^— "CeSa^St ^p^#4bV iBsRoasp a A sa^V ^^^■F^bvs' w^ ^p^A gv ^eV^Y ^s ^v^V^aV ^U£a wJa^^^P^ft^a^e w**wtt e^l^ajr s^^p 

varied between any of several points In the K-27 oasoade, and the point 
of partially processed feed introduction to the 1-25 oas o a de way simi- 
larly be varied in order to effect the optimum flow diagram, which is 
mopencenv upon xns ooncen uon ox wa bmi *or lex msec, ana wis conosn— 
tration of product' desired. In any event, each of the two oasosdes eon- 
tains a stripping section and an enriching section, with th e) points of 
division corresponding to the points of feed introduction to each oasoade. 
4-3 • Feed Purification and Supply. * For reasons as noted in 

Vol^slBO 4^ p tieO food JWJUPif i04s>tiOD VyS^tfQ* (fiOO^^OIi 1^30 J Of aVA^O Je^*25 

plant has never been operated, but is available if it should ever become 
necessary or desirable to accept sub-specification feed material. 

a* Inltlel Kn2$ Food Operations. — The 1—25 oasoade was 
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operated Initially by introducing feed at the desired point through & 
portable vaporising and filtering unit. By the latter part of March 1945, 
a temporary feed system was constructed and put into operation in Build- 
ing K-309-1. It consisted of a hot water vaporisation tank for feed 

b. Subsequent K-25 Food Operations. - With some ref inenent, 
the temporary system described above became the psraanent feed systen 

o* K-27 Feed Operations. - The vaporisation of feed for 
the M7 plant is carried out in Building JC-131. Fresh feed for the 

containing approximately 460 pounds of uranium hexafluoride. these 

in hot water baths to Maintain a BFfi vapor pressure of 15 p.s.i.f. The 
process gas is then fed to the 1-27 cascade from Section 130 and through 
feed filters installed in Building 1-402-4. 

d. Feed Operations for the Cascade of Oasoades. - With 
the K-25 and 1-27 plants noraally interconnected as a cascade of cas- 
cades, the entire feed enters the plant through the K-27 vaporisation 
system* Facilities are available for purification of the recycle stream 
from the bottom of the K-25 cascade in Building B-Ul, at which point 
Impurities picked up during prior processing, such as nitrogen and cool- 
ant, may be removed by distillation. However, this equipment is not 
normally used in routine operations. 

4-4 « Surge Absorption and las to Removal. 

a. Initial E-25 Surge and Waste Operations. - Before the 
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facilities of Section 600, the permanent K-25 

being connected to the desired oell of the lowest on-etream building 
(e.g. 1-311-1), end containing facilities for eondeneing 
flaoride and oolleoting it in cylinders inner* ed in a refrigerated 
or mobile trook. Surge absorption during this period see accomplished 
by one ratine o ro» or two of the lowest on inverse roomi e (Vol. 3) 



b. Sabooquont K-25 Surge end Waste Operations . - During 
the later periods of 1-25 operation, but before inter-oonheotion with 
the 1-27 oasoade, pressure surges resulting from process disturbances 
were absorbed in a reservoir at Building 1-601. This building also con- 
tains facilities for liquefaction of VF£, and withdrawal to storage 



e. Surge and Waste Operations. - A similar system 

(Vol. 3) housed in Building K-631 of the K-27 area, is used for surge 
wssite removal in conjunction with gj r-2 7 oesosde operation* 

d. Surge and Waste Operations for the Cascade of Ca s ca de s. 
In normal operation, all pressure surges originating either In fc-25 or 
to the Section 630 euros abeorDtion system where they are 
In a rsssrroir. At this point, also, all depleted material 
resulting from plant operation is drawn off. The surge drum in Building 
japly to proTide additional damping volume for the ■B M 
flowing from K-25 to K-27. 
4*5. Proosse Strom Purging. - During the eourse of operation, 
light diluents find their way into the 
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among these is nitrogen gaa, which leaks in through pomp end valve seals, 

a. Initial K-25 Purging Operations. - The original sotted of 
light diluent rsBOval was based upon eondensatlon of DF^ in cold traps, 

^AsY^^Q^^ wV^Hb\J^^e^e^^fc*J^J^ ^U^^el JpI^^^^Se^WJ e^ s9J^fl^sV^Bsas , s9 e^ ^freV ^e\j^^ 4s^ sV ^^a^^^ ^fc^^^^ ^J^^f ^^^s^^J'^t^L^e^ee^^J 

2a and 2b of the main cascade. 

b. Subsequent *~2? Purging Operations, - As soon as the 
permanent system of Section 312 was ready for operation, all normal K-2J 
purging activities were transferred to this point. Operating equipment 
of the purge cascades differs markedly from that of the process cascades 
(Vol. eV Pnp saajaala. Dtrare cells contain onlv £mo ata«ae. ouree ataoea 
contain only one pump, purge pumps are of the reciprocating type, and purge 
converters are of flat plate design, . with separately installed stage ■■ 



o. K-27 Purging Operations. - During the period when K-27 
was operated independently of K-25,. purging operations were carried on 
in the top 2-5 oells of the K-27 process cascade xtself . The method 
involved operation- of the top cell on direct recycle, and adjustment of 
operating conditions in the upper cells so as to eptk'sase the diffusions! 
separation of light inert contaminants, rather than separation of the 
respective uranium isotopes. The light diluents so separated were then 
passed through a cold trap-carbon trap system in building K-413 before 
being vented to the atmosphere. 

d. Forging Operations for the Cascade of Cascades. - Kith 
the formation of the easoade of cascades, purging activities within the 
K-27 system were discontinued, and all inleaking light diluents permitted 



to travel to the top of the K-25 caecade for ultimate removal in Section 
312. 

Zr-6. Process Gas Recovery. — 
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4-7* Product iuithdromd . 

a. Initial K-25 Product Operations. - During Core I oper- 
' ation, product was first drawn into raobile refrigerated cylinders. During 
Case II and III operation, product wee taken off in temporary purge end 
product cold trap roouE at the top cf Sections 2a arid 2b. 

b « Subsequent fc~2fi Product Operations. - The current aethod 
for product removal { carried out in Building E-306-7 which ie the highest 
process buildingj ie baecd on withdrawal through a line recorder sample 
line in the top of the build lag, and condensation in ectall cylinders 
inaaereed in liquid nitrogen. 

c« n -27 Product Operations. - Additional product removal 
facilities have been provided in K-27 (Building K-413J. B ° «s to peroit 
the withdrawal of partially processed material from the £-27 cascade when 
desired. The operation is based on a cold trap condensation system. In 
this way, if desired, the E—25 cascade can be shut down, or disconnected 
free the f.-27 cascade, without prevcatiiig continued operation and steady 
removal of enriched material froc lectio:. 400. Furthenaore, a partially 
processed stock pile can be accuisul&tcd so as to have available a source 
of material to feed to the K-25 cascade when the n-.27 cascade ie shut down. 
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d. Product Operations for the Cascade of Cascades. - formally, 
"K-27 product removal" consists simply of transporting the process ma- 
terial from the top process cell of the K-27 cascade in the vapor state 
to the K-25 cascade by connecting pipeline. All of the final product of 
the plant •• a whole is removed through the K-25 withdrawal system. 
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6»1« Introduction* «• Operation of the diffusion oanoftdo systeu 

U dependent tDO& simultaneous ouora tlon of a nuriber of 



e*fc» Froooss Coolant lupply* - Ferf luoi^lae^loyolohesiano, 
G 6?1B* nB#d 419 * h * clt feoatfor Bedlam, or process ooolant, In order 

Oper a te d on a separate ooolant slroulatlng syeteo supplying the six 

P 3.5- 

pUOjMe 1 ftflft {"Vw^sji es4M9^^£d flk ^ ss.*a.|^*^>Xjjr fe^XflW" ^Jkw 

operating floor leiel* fho pvnp dieoharges to * eoelsnt eooler located 
In the baseaeoU After passing through this boat exchanger, tho flow 



parallel* the eyele is oloood with the return of the vara ooolant to 
the curse drueu Coolant orossures are hold silently above the ooolant 



system in eases of 
are controlled at 



tsmiratlng eater finding its way Into the 
ooolant lewis to 



(Volt * ) ♦ Contaminated ooolant Is returned to Seetion 800-C for purl- 

^P!et^Wfc^fc>^LO(J^ (s»fi jt^ft ^^^^el^JsHs^ ^(^s^^^ ^4jbs^ tvU^Ll^^Ie^A^y ^s>]^H^Lxi ^Ijpuej ^b^SH5 

proooss building* Ooolant leaks are detested by means of the infra-red 
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ixwentoiy, usage, and losses to data Is shown In Appendix 815. 

rsoirottlating, cooling eater flj/BtflBi (Sootion 800 for the K<*£5 arsB, and 
Section 880 for the fc*7 oree) is to deliior eooling eater to lite pro* 



for ulttnefes disposal to the etsKMphere at the cooling mmvi 



85,000,000 eallons per cay, or 24,000 OPK* For the area, 
up eater eas fornerlgr tetan froa Poplar Creek through the «*k»-up 

sanitary eater ie used In order to prevent fooling of beat transfer 
It ie circulated throng* teo aain supply end return loop* 



M7 process buildings are supplied with cooling water through a sepa- 
rate recirculating and cooling teeer eysten, The sanitary eater need 

* w mam inwoi^^ ■mi <#« e*%se#i com eafl -tin JuaoeA oVl— a, a ■I'ni'fci eerwa mi ■■ Jt nmMlkmMM. ma 4 w» 44*en 
* V ■ eWfc^^F*^^* 4»ee • ssww wVQ ™ w*rw» TIT V jr»ws*** wwW le1PTeTlwllPl»*w #TI ***^ 

8X57 seitoh house. In oaee of essnrgonoy, the 1-27 system can bo aupplied 
with eater froa the K-25 eysten, or oioe wm, through crces«eenaeetlng 

eater reoiroulation to date* the total average gejjp^p ooaand is 
8,450,000 pollens per day, K-26 iwouirlng 1,750,000 gallons, and K-87 



££Z &j£ 8 "PPfe p ' * Pehueidified air fwo oeetlen 1100 ie 
carolled to the onolosure syst e m for orooess oioinr and CQUiAatnt* eo 

^ease of an? inleatace. etooephoric air (with its 
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oontwnt) will not be drawn into the prooeso stress* Ode erfcient air 
foroe the bulk of K«25 dry air reo.ulr«acrat8* Dry elr le also supplied 
to lnatroasnts end eoatrol -mlwea leoated within the ettslosursa (to 
that uoraal bleeding from the instruawnts will not oaxwe a riee in the 

puap seals* In operation, etnospherlo air is filtered* eeopreseed to 
12 p*s»l,g*, cooled with water, end ehlUed with brine, renoting 86 

J^^^^f ^S^MJ^fc ^S^F ^lll^^ HR^^^^L^Bt^^K^^EV^t^ ^Ofl^oe^J^^H^^etlj^ ^pflP(^ , (i^HQEt'^' H^S^^ ^p^WJ^^fJ^P^X'S^J^ ^Ij^L^^fi ^^^Lj^* 

ie then passed throng the tydryers, leering et le p«*«l«g» end ninus 
100*F dew point* fhe six B^drywri were designed to produce e dew point 

Inefficiency of alrwbed eonteott eeueed by channeling. The defeot was 
oo wo t i o d by winor internal chances in the Hrdiwwrs* &e aobient elr 

eottwerted to operate on e wore efficient, Meed*end* basis* B a p or lenoe 
hae shown that the doafl^mtl eye te w ie capable of prodnoing a euffieiently 

addlf led air generation requirement* Paet production of anhient air is 
shewn in janendix BIO* the depress ofl nease at the end of Septanber 

W*>*»WW*»*> W*J^*^^*^^W^^TV *^^'^*y *»*w ^w^.*a - ■ ■*- ^^^^^O w ' " ■ w*^^" ™ " ■ 1 ■ ™ 

it^46 *p£*P*t4)o^8 ^pk%i?JL#ojjn (fc^btflf^t^wjAdl^i^^ ^i^^ ^^ou^Ws^eftk? JLon ^so ^flsff ^L^Mwd^^Oal 9j^9^mp^s^ 
as well aa laprewed offioienoy resulting from the elimination of west 
of the loabaee in the eell anfl wlninc enoloouresa the earlier depress o_ 
starting in august 1045, any be attributed to oowplete operation of the 
I«86 plant, after whioh tint there wee no further oeeasion for the uee of 

*Js^a3^^^J^ ^J^fis^fcJJ^bo^^J#i^s^ s^ ^l^^j^ f ^3tt3^s^s»o^ ^s>*o^9 *R5^^s»t^^ ^B^^^^^S^a^^^C^ ^ffE^*9 J^^JBsJP^I^^^i ^9^^^^ Sj^fcSI 

le also supplied from Section 1100 by eonneeting pipe 
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** pr y Inatruraont Air Supply * 8 one of tho output of 
♦he Atv air slant e&n be eonDressed Inr Woi'O ilnxrfcon c au urogBorfl to 
6D p#*«i»g« for two In Instruraemta loontod within the enelosuw 
this part of the dry air plant is now wed for standby purposes only* 

air 



below* Dry inatrunent air production la 
graphically in Appendix 89* All instrunent air for K-87 uae originally 
•applied fron Seetlon U00 with booster eosprottion in Building Jt-1281* 
Xt is now supplied fron Seetlon 1800* 

f«6« Compressed Air Supply. # "Plant air" for K-8B and 15*87 is 

p«s*l* in Building K— 1 8Q 1* eooled by 
? points of utilisation through a loop 
shirting the presets area with bmnoh linos serfiag auxiliary buildings* 

(not looated within dehumidified enolesures), saintensnso* 
and other ssrvioos* Slnoe original eonstruetion* provision has seen 
t fg$ $ for passing this air through a brine ohiller and Bydryer sy s te m so 
ae to reduoe Its dew point to sdnus 40°?, In the event that tho low 
pressure dry air system eanuot supply its full desand* tho plant air 

1800 now produces air of low enough dew point to bo olasslf led as* and 
used as* dry instrunont air* Oils is raf looted in tho eurtes shown in 



§-*. Lubricating Oil supply, • Ubrieatiag oil of approximate 
SAE grade #10 is supplied to the thousands of proosse punps of the K-25 

for eaeh building* and which Includes facilities for storing* pushing 
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and filtering, and supplying the oil to the atage pump bearings. 

5-7. m *P>T9m Supply. - Ury nitrogan gaa is used wherever 
it ia necessary to purge fluorine or uranium hexafluoride from e aye tea. 
It ie also uaed in stage pump a eels, process valve aeale, in the E«25 
inatrument datum ay at em, end at other points as listed in Volnae 3* 
Paragraph 10-7* Liquid nitrogen la uaed in the laboratories, and in 
anon process inatruaente as leak detectore end line recorders* the 
sranh in AoDandix B17 shows the liuitid nltroeon oonauaed in etiDoAjrijaa 

ajs^ « «we^ , j*g" 11 § w w » - — ~ ■ % ■ ™ «p " .. _ w ~rf^f O 

the plant reojuireaente for both liquid and gaseous nitrogan* The two 
pronounced peaks correspond to periods of aaxiaua preparatory and pre- 
liminary activitiaa in connection with the etart-up of the K-25 and 
fc-27 cascades. The nitrogen gaa bee a dew point below minus 100°F; 
no difficulties due^its moisture content have ever been encountered* 
She gaeeoue nitrogan uaed ie generated at the site as deecribed in 
Section 6. 

5*6* Service Laboratories. - The diffusion plant laboratories 
ere located in the 1-1004 bu il di n g s in the edminietration area Upp. 
Al). Building R-100A-A houses offices and the plant library. K-a004-B, 
-C, end -0 contain, respectively, fecilitiea for performing routine 
chemical analyala and iaotoplc analysis, routine chemical analysis and 
physical reeearch, and chemical research. In the early part of 1946 
plana were made for an extensive program of future barrier reeearch j 
new laboratories are being built for thie work in the conditioning 
buildine. JU»1&G1. 

a. Ay^ses of Froduct and other Oranjffi Compounds, - Iha 
analyaes of samples for uranium are carried out in Building t-lOOA-fi 
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/Aw n. DlB) and K«»100&«G* Detoraimtions are nade of 
in conditioning guts, earbon* end oontssdnate< 
oation MMy work: Is done on uranima heataf luoride reeelved from the 

are aade in Laboratory K-100A-C bar 



1. Hass Speetroneter * the gas is lonlted, aooelerated, 
m.rrf tntlvud fear a eonbinetion of elaotriB 
fields (Vol, t)« 

t. Fission Counting • a thin filan of electroplated uraniun 
Is eUb>oted to borabardnent by neutrons fron a 6 gram 

the B«885 and the eleotrieal inpulsee are oounted* 
S # Alpha oounting » an indireet earthed uhereby the alpha 



represents* primarily, the 0-284 present, and, by 

Daring the latter part of Ifcy IMS, fission counting replsoed the alpha 
oountlng nethod beoause of greater aoouraey* 

b« Analyses of Bpeolal Chemloale» • A great deal of 
uorfc has been oarried out on the spooifioation analyses of ooolant and 

are analysed and fluorooarbon eontentBof air and uraniun hesnfiuoride 
are determined. Sonnies of fluorine from the fluorine plant and sanples 
a#* Amd 4 tftonlnr Miami apa Ajna.lvB*d far t lnorliM 

^^^»am**» w*^^#ee»aa|jj w^h^^ ^e^n* • wf* s* e»****» 

e« lascellaneous Analyses. «• 
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analysei are run* lnoluding testa on »ttr, ©oal, and gas aanplea* dew 
point of dry air and nitrogen* 09 ta llogrephlo and 

d» ftoaeeroh and Dofolopaent^ * 
oontintally referred to the research and dertlepaent departwsnts. Bone 

laboratories and in the do lolopisiiit facilities 
building (Par* d-d) are listed in Appendix C5« 




i» a 

ntaaber of opeoial ofaeMaals are required at the WJB plant, A full 

is aontainad in Boole TXX* 
tha operating functions fulfilled by each* 

to condition tha internal surfaeee of all prooess equijwant to be 
exposed to ureniua hemfluorlde. Present requirements aterage about 
o500 jpoiflsAs evoxrtftt {Ap^^ 

°* Perflooi^^^yloyclohemne (Code Huaoi 0*016). • 
aubstanoe, (OgF^) is used as an Intermediate heat transfer Medium in 



hydrogenous aaterlals* Approximately 8,E89 # 000 pounds of ooolant 
required to fill the combined E-S5 and E**7 ooolant syeteas. Monthly 

■%<e>ei A ^ ejhasea>ssA«kO* ss see ana 1 AaW ea euenA ea SVf? Af\ a% eeisaaA si si ^ ee 

uvel o»V pivvvUw W wft *W ™* sa#V#W pVUUlB pVe 

(App, 115)« 

«• P^Tflttorohaptene (Oode ttuaet 0*716), - C/jg 

in density, but is non-oorroslw, and 



$.7 




vae developed for its* as a 'toot fluid for converter testing (Section €) 
eell eDoration fScotlon 2)* this satsrlal BSM ««w 
sieoellaneous uses at present (App. B16)* 
Fluorolobes* *> these materials were developed in 

stage poops do not require epeoial lubricant, elnee ths bearings ere 



(1) 0-2144. * C*2U4, used in the States praps (Vol. 
X) for emeuetlnc eonditlnninc see fren ormlmwil- ens node by fluerl* 

<8) HFU * Fiuerolube VFL, need in the Bsaeh*ftoss 
pwap* (Vol* t) for euae nation of prooees see fren eqidpn»nt t nee node by 

currently acceptable for ell applications ehere 0*2144 has been used* 
Of its high vapor pressure at elevated tesperaturw, 



is Q-8H4, the current eonhlned s*3bm«p of fluorolubes ie about 7B0 
pounds per south (App. 816)* 

^8 ) J«seeseeee> HP*I jJJ^KMM^ WB^d ftXX e^Jk^JJ^B^HBiCrtj 

valve scats and other plastlo itsas, is aSailar to BPX* eaeoept that the 
polymerisation is acre eonplete* She result is a heavy grease or uex- 
llke material* 

•• * C * B8te& * f4ri * naterial successfully developed 
for use as a valve eeat Material uas a opoolal grade of natural rubber* 
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t* nnoropUu»tteB» • Piuoroplaetlea were also dr»e loped 
4tf> aMt tfca ha til re u M in fc for tn^ win can't vfe.teplfi.lfl vhleh would 



W p<ly • * ewojNtfliled iK>XytetreXluoroethyleae 
me developed end designated a* Poly ffE or D«*e. 

W >ffy * > ^ Q » • lb* tatiiltotoiy ealee teat 
arterial develop** I* OT?*10, whioh, like HFL and HPI* Is a polywrieed 
parf lwwoviayl chloride ♦ fhe waterlal w&e installed initially in all 

to effect gradual and eooplete replaooaent of all "C* ruttber *al*e 
eeate with MFP-lO, 



be euitrble for we In 




conditioning 



eaee#* 




§m SECTION 6 - COKDlTIoniKO ARE* OPERATIONS 



Condltlonlpf- Bulldlnr; Opera t ions, 



a. Converter Conditioning* - A convortar conditioning 
stand is shown in Appendix D12« Tho converter is place. In tho stand, 
&xa piping oonnootlonc ere mdo, the cover hood placed ovor tho unit, 



end the stand heated electrically* \ 

7) 





She waste 



ooi^Itionlnrrg&G "is trion purqped out to the fluorine disposal plant, tho 
con verier cooled, cod fee final porosity do to rained with dry nitrogen. 
Appendix Bo presents a graphical record of converter conditioning 
progress* Operations were begun in October 1944, and increased steadily 
through January 1945, when conditioning of tho Biso 2 unita •was completed, 
Tho dip in the dlffuoer conditioning curve in February 1945 was due to 
decreased rate of reception of the fiise 1 units , which arrived fron 
the aaaufaoturor at a slower rate becaueo of tho larger nunbor of tubes* 
The rate increased again during March, April, and Ifcy, when the Elso 
S and 4 co nverte rs ware conditioned, and dropped off during the latter 
part of Juno when K-25 requirements (plus 10 per cent additional for 
spares) wore filled, a total of 8180 converters having been conditioned 
for the cascade * Some concern had been expressed that the con- 

carrier vuoss* However, experience proves, tnat; only a few were aataagec 
in transit. Special handling equipment, and the use of speoial railway 

6.1 
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©are wore responsible for the low ro^ootion rate* Converter con— 
ditlonin£ for the 640 stage K-27 oasoado was begun on 10 Deoeriber 1945, 
and conploted 8 February 1946. 

b. Converter Testings • & few of the conditioned unite 
wore tested In the running test stands (App # DlS) by circulation of 
nitrogen-C^^ mixtures* Tso Sise 1, sixty else 2 t trolvo fiise 5 # and 
two 6ise 4 converters vers subjected to running toots, yielding reliable 
data on opera ting porosities. Bo conclusive separation efficiency 
detercdnationo could be trade. Recently, the running tost standby have 
been used exclusively for calibrating flow laetero prior to installation 
in the process area* 



/ 
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d# C on ve r ter Innpoctlon. • On 
converters In service have been taken off etrean and opened for in- 
spection* Che results of these exardnationo have indicated negligible 
corrosion and no appreciable uranium deposit* Several units have been 
Inspected after failure during reconditioning* In one instance, the 
copper tubes of the stage cooler bad Belted out; In another, the 
barrier tubes had sagged and broken because of the high temperatures 
nooeosary for recovery to a condition approximating initial porosity* 
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In perioral, however, tlio prooenc ©quipnent ic coneidorofi to bo in 
excellent condition. _________ 



J 



Tho punp coal end blowout preventer Are tested trith nitrogen, 



and Jbspcller balanoe is ©hooked. About ten per cent of the otainlose 
eteel seals end two per oent of GAD 02*100 eteel seals voro rejected 
at this point (Vol* fi # Par # 6«2e)« She progress 0 f etage puts? con- 
ditioning ie traced In Appendix BS. the dip in the curve during Ootobor 
1944 was due to ft delay caused by the change over free stainless eteel 
to SAE 62*100 chroniun codified tool eteel seals* X Key 1945 a 

» 

total of 636 0 stage puaps had been conditioned for the min cascade, 
Puap conditioning for the K-S7 oasoade wis begun on 15 Decexaber 1945 
and conploted on 7 February 1940, 
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ftooXvoTper oent of the eteel pipe cJsot-bliee, 
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and seventeen per oent of the moncl pip* assemblies had leaks, and were 
repaired. Tha following ia an estimate of quantities of equipment 
handled In the cleaning and testing areas through 31 December 1946: 



69,362 valves (1/6" to 14") 
242,000 feet of monel pipe assemblies 
31,917 piecea of monel pipe (lengths 6" to 24' ) 
383,000 feat uf nickel plated pipe assembllee 

7,772 pieces of nickel plated pipe (lengths 6" to 24' ) 
235,000 feet of steel pipe assemblies 
10,660 pieces of steel pipe (lengths 6" to 24') 
1,000,000 feet of copper tubing 

69,673 pieoes of copper tubing (lengths 6" to 24») 
616 heat exchangers 
892 circulating 



g. Process Pump Shop. - Process poop repair is handled 

building. Difficulty wae experienced, during Case 1 operation in the 
K-25 area, with iapellera rubbing jump casings. It aas found that 

ving ng hilling gi 

clearance of at leaat 0*090 inches between lapeller and casing solved 
most of the problem. The majority of the Case II and III atage pumpe 
woi*^ ^lOL ho jp^^BCMj^d ^e^Ptor ieftJit^fcUjaVti^wi 0 #md 00)^^ to tixo jpttsVjp 4vfac^p f © 
aachinlng. Subaequently, during the period from 18 Mar to 14 July 
1945, *11 Oaee IV pumps (a total of 1996) were removed from the process 

^m^J? ^^e^t a^D^^l e9^K^s^s* sr^^ ^aaa^^S sls^^^j^^ ^C^^M^ gelje^KiwriflEs? ^Je^s^eVJl^J^HI a) s*^^^Jlee^l»^»^^ ^ sl^^2^} ^^^X^D^^^} ^^S^OfQ 

Case V acre also re mirth In nil These difficulties were corrected before 
the K-27 pumps acre installed, and the problem did not present itself 
in the K-27 area. 

h. Seal Shop. - The aeal abop provides facilities for 
repairing all proeeaa pump seals. During Case II operation, many of 
the stainless steel aeala failed. This wasjtue principally to the 
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fact that stainless steel oauaed too wuoh realstonoe, resulting in 
ooitinj? of afhi ftmtmi noat of fcho Cue II 

•t 

3d ofeottt huXf of ^ftio 0*^00 I^T oo&Ia ifettA to too j^opj4fcoo^3l ^oi^ii 
SAE 62*100 tool stool seals during thy 1945* AppiHadnatsJy 2000 seals 
<od« Em at present ooals require MM ealnfcenanoe and off* 
ooll tine than any other single Itosu To data fits different 
typos of *E typo" seals* and seven dlfforont typos of "L typo* ooals 

8600 RPK pumps art the H*5 (Rcleenb 62*100 Modified hardened stool)* 
and for tho T000 RPM pumps the W (a nltrlded stool)* 



sodolo are ropalrod in the vacuus Shop* 

4* faounm Electronics Shop* • lho 

* w 11 1 J 1 1 

sftintalned and serviced 173 leak dotootors for use in the 1*25 and 1-27 
proooaa areas • In addition* various snboontraotors and venders wars 

rata phasos of the vork, As those inetrunxmte were 
mown olaotronies shop repaired then and plaoad then in storage ponding 

• it Sj a jtoSj m m u ft * — * - ■ as* . M mm *> Jl 1 AJl ft 

rltioal period occurred daring nay*) June # and duly lveo* 

ea^^M^eA *^fc ttoQ* f A %aua1^ ^lA^oN^AtfeAt^^oeA o^amo osmaV vssettvac% SMxwsfc4S%tSfeees^a4't 
VLZ1 •▼•JT^gO OX aVU oV fBUB . Q9WVVW S |WJr WiOC vlBi U U VWI JlslUJOT*9 . 

*• Psvslopaent Activities* * With oonpletlon of oon- 

and praliadnary operation of the prooess plant* the aeope of operations 
in Building 2*1401 has changed considerably (Vol* *)• Various develop* 

0*WJ*iod OlX %Xk ^4*0 
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(l) Converter ftctubin& and Testing. - A progran of 
re tubing 90 test converters using three different types of barrier 
(KB, TL, and HL) was started esrly in November 1946. 



, The process 



pumpTand seal shop has also been transferred to this area (whioh is air- 
conditioned) in order to minimize corrosion of exposed precision parts. 

(2) Engineering Development Laboratory. - An engi- 
neering development laboratory has been set up in the area iTonaerly 
occupied chiefly by conditioning stands. The following work is in 
progress at this point: 

1. Development of a gas bearing blower having completely 
enclosed induction motor, and utilizing process gas as 
bearing lubricant. 

Development of improved viscosity plate seals for process 
pumps. 

Improved cascade operation. 



2. 



3. 



5. 



6. 



Development of methods for the recovery of UF^ and other 
chemicals from plant wastes. 

Development of UFf-10 and other plastics for plant .use. 
Reduction in the amount of corrosion of various types 
in plant operations. 
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e-2» Fluorine Go no ration. • Production capacity for £00 pounda 
of fluorine pie per day win installed in Section IS 00 (Vol, £)• Amounts 
required and ttonufaotured (App« B14) ha -to fallen far ehort of peak 
capacity for tine following reaeonoi 

U Economics of consumption brougit about by change and 
liaproveiae nte in the conditioning cycle* 

2« A letter rate of coll repair thrfn originally contersplated. 
The plant *ae originally designed to handle and conpreac fluorine by 
liquefaction. Present operation involves conpresaion by spans of a 
specially designed diaphrapa pum;> (Vol. E). Complete details »y be 
found in the Hooker Eleotroohenloal Company's report of 80 October 1944, , 
entitled "C-210 ltonufaoturing Plant** $ and the report dated I Itoroh 1945 



and entitiled, "Installations for mechanical Compression of C-216". 

a. Production. - Appendix FV i shows the Monthly fluorine 
production rate from the start of operation* to date. Curve* are alao 
ahowi depleting deliveries to the conditioning plant by pipeline, and 
to the prooees area by portable tanks. The first delivery of fluorine 
to the conditioning plant was Bade on 28 July 19U; bottled fluorine 
under pressure became available on 1 October 19kU. It mill be observed 
that sore fluorine was nrodueod then used. Dartieularlv eg iat 19AL.. 
The difference ie due primarily to large quantities of fluorine vented 
to the disposal plant for experimental purposes, and secondarily to 

8*s^PP«p>J^bJ&££ C^f 0^s^63^ ^##a!t#^r# Pe^O^^O^© • 

6-3. Fluorine Disposal. - After equipment has been conditioned, 
the residual gas, containing 10 to 20 per cent fluorine, ie pumped to 

tower where fluorine vas absorbed in a sodium hydroxide solution. The 
tower effluent was treated with lime slurry to regenerate the caustic 
for n umn and La nrseinlfcafcfl ti\» fLnorlna as calcium fluoride. Seas 
prooees gas3has escaped to the fluorine disposal plant during minor < 
cmergenelee in the process area, resulting in the occurrence of uranium 
in thai «m iludf a . Tha solution of DFohlams introduced by these 

oireumstanoes is described in Volume 3* 

a. Shutdown of Disposal Tower. - As further described in 
Volume 3* the caustic scrubbing tower ie no longer in operation. Spent 
gases resulting from cascade conditioning operations are allowed to 
enter the process stream for ultimata removal in the purging system, 
snd oXf gases dsm the conditioning area are vented directly to the 
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atmosphere. Thoi-o sinplifiod procedures arc novr possible because of 
tho email OBOuntc of wxste conditioning gases handled in pre a cat ope- 
rations* 

6 -J. Ac Id rfoutrallgatlon* - IAns slurry ic mdo up in Building 
K-1407 and icired trfth *saetc ecide free tho cleaning ©.roc. of the con- 
ditioning building in an agitated neutral! tine pit, do neutralised 
solution ie run to tJio adjacent holding pond, whore solid caterial 
settles out, and tho clear overflow in discharged to Poplar Crook* At 
present about 2000 gallons of concentrated hydrochloric acid are 
neutralised per xaonte* Cnaller quantitioo of dilute acid are also 
prooosoed* 

6-5. El tropin Qonaratloru - Project roquiroaonts for liquid 
and gaseous nitrogen (App» B17) ore supplied frora Building K-140S, The 
prooeeo is essentially one cf vaporisation of liquid nitrogen received 
by rail and stored in vaouua-inculated storage tanks* Tho rate of 
generation is automatically controlled by mans of a lino pressure 
control valve* the gas is supplied to tee prooesc and conditioning 
areas by pipe lino, at constant pressure, as required* 

6-G* Carbon Hiring. • Carbon and alumina are nixed in Building 
K-1410 in order to provide charging tutorial for tee various process 
carbon traps. Tho operation involves a sinple blending process, but 
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■^F ^EuTlON 7 " PO ER PLANT OFUtATUMS 

7-1* Introduction. - Power plant design is described in Volume 3, 
Section 12. This section presents a summary description of power plant 
operations. Tyjioal operating figures giren represent actual arorrge 
values for the *eek ending* 29 December 1946. Photographic views are 
shown of the oower Dlant area and of therein 1 electrical control roam 
in Appendiees D3 and Dlfi, respectively. 

7-2. Steam Generation. - Steam for power purposes is generated 
by three tangent! ally fired boilers, consuming an average total of 70 
to* of pulverised cod per hour. One boiler is also capable of accepting 
fuel oil when desirable. The 6,Gj0,000 gallon fuel oil tank farm of 

^ Water is fed to the boilers at en econo^lser- outlet temperature of 486°F» 
steam is generated at a pressure of 133$ P«*«i* fi nd a temperature of 
922°F. The normal boiler control system is oompletely automatic, though 
several variations, including a fully manual method, are possible. The 
first boiler was brought up to full pressure on 2 April 1944* A typical 
coal rate is 1,00 pounds of coal per kilowatt hour, or 12,370 B.T.U. per 
kilowatt hour. A ateam load of 1,330,000 . pounds per hour is typical, 
with two boilers in operation. Overall boiler efficiency averages 86.9 

^ per cent; overall station efficiency averages 27*59 per cent. 

gaseous diffusion plant power generation and consumption to date. The 
bulk of the power required is generated at the site. A total of fourteen 
turbo-generators are operated in order to provide power at required 
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frequencies and voltages. Typical average electrioal loads for brie K-25 
plant and auxiliaries (exclusive of K-27) run as follows t 60 cycle 
constant frequency at 13 #600 volte - 29,230 KIT, 60 cycle variable freq- 
uency at 13, «00 volte - 130,530 Kt. t 120 cycle variable frequency at 
4160 volte - 4,450 Kt>. The first turbo- generator (No* 3) *a© placed 
under load on 3 April 1944* 

7-4. Power from the T.V./- System. - Power for operation of varioua 
auxiliaries is received st 154,000 volts from the T.V. A. Syetem and 
transformed down to 13,800 volts in the K-25 switch yard. This load is 
on the order of 33,800 K> . The K-27 plant normally rune entirely on 
T.V. A. power which ie received mA transformed in the K-27 switch yard 
at the average rate of 114,700 Kft. All T.V.A power ie received end 
utilised at the etandrrd, constant frequency of 60 cycles. T.V.A 
power eoneumption ie recorded in Appendix ail. 



7-5. Stean Supplied to i~S0. - Turing the period ox operation of the 



S-50 plant (Book VI) from September 1944 until September 1945, t&e bulk 
of that plant a' steam requirements was supplied from the K-25 power plant, 



Steam furnished to S-50 (App. 3L2) reached rates in the vicinity of 
1,400, COO pounds per hour. Thus, the available facilities of the K-25 
power plant, construction of which wae completed well before its full 
capacity was required for K-25 process operations (Vol. 4), were utilised 
up until the tine that the full capacity wkb required by the gaseous 
diffusion plant itself. In order to furnish mnxtmunt steam to the S-50 
plant, it was neosssary to begin operation of some of the tur bo-genera tor a. 
Consequently, prior to March 1945, power generation exceeded K-25 Project 
requirements, end power wee fed into the T.V.A. eyetem. Thus, the re- 




quireaente for feed water make-up neeeeaitated operation of some of the 
turbo-generatore at high ratee, in order that extraction steam pressure 
would be Mff h enotueh to o Derate the feed water evaDorators* Moreover* 
diaposition of the vapor, flaahed from the hot high-pressure eondenaate 
returned from S-50, required operation of a large number of turbo-gener- 
atore in order to have eondena«rs available for thia purpose. Finally, 
the requirement for a large aaount of relatively cold condensate from 
the oondeneoro* for cooling to DUHDinft oonditlone that oart of the 6—50 
eondenaate eent through the heat exchangers, al so tended to reauire a h*gh 
rate of power generation* After the increase in £-25 process electrical 
load, beginning in Kerch 1945, it was no longer necessary to feed power 
to the T.V.A., and eubaequent increaaee in load as the £-25 process cascade 
wee placed in operation, cauaed steaa generating capacity to become the 
limiting geetor in filling S-50 rcsjodrements. The supply of process steam 

US*. 50 «ss beam on 28 SeDtember 1944. and discontinued on 10 September 
1945. 
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SECTION 8 • PRODTOTIOH CBRONOLOffiT 



8-1* Start-up of the Plant* * Jfhtn the first prooess buildings 
plaeed in operation* they wsre raleed together to fern * short oesoadef 



aystsn* Thus* the easoadt steadily grow in slss* fron the tine the first 
buildings vers operated on uranium benaf luorlde in February 1046 • until 



the first product ma taken off in Ifcrsh 1045, as soon so enough sells 

^WWP^© OflU J^fclE^HUPii JJJ^OA^l©© 0 we^^lf^tf^j^MQ^is^^ ^PfiB^JsjS^il^B^l s^s^^^B^e?''(e^^JL^ lEh^l j^JLjaf^t? ^&K3Pt^^ 

buildings to operate in Case X (Bar* 8-4) were K-302-C, K-S0&«£, anc 
On 9 Hxreh W5* Buildings 1-302-5 and K-302-6 were ooaneeted together for 
the first sttsnpt at a tee-buildtng cascade. Bevever* an open nitrogen 



flooded with nitrogen* As soon as the nitrogen ens purged from the top 
•sll ef Qm< TnriBfllift anotitar sit— i t was cede* tills t kw saeaessfnl* 

together* Appendix Bl shoes the initial operating dates 
all oroaess build lues of TPrftfi . 

°*^* i?^fiT^" < l ) i ^ i i££ i ££Z ffifSfe * There was relatival; 
difficulty in starting process operations within the S*87 plant* sines 
prior experience bad been sained during the preeeding snaths of 1*86 



eelrs its pre op era tional teet mni the aooeptanee form was signed by the 

operating contractor on 30 Korwnbcr IMS. It was placed in operation on 



fin i n g sight building*. Preliminary work, auoh as vacuum testing, and 
starting of the lubricating oil and coolant systsma, was acoompliahad with- 
out major difficulty. On 29 November 1945, eeal crewa eterted to inatall 
pump aaala in Building K-402-3. Their work was held up for approximately 
10 daye baoauae of more praaaing work in the K-25 plant. By 10 December 
194$, aaala were placed in Buildings K-402-3, -4, and -9. On 13 December 
1945, oelle in these buildings were atarted on nitrogen. By 15 December 
1945. all cells acre ra in ing, and pre par at 1 one sere made for eonditionlnc 
these buildings and the interbuildlng process lines from K-402-3 to K- 
402-9. On 16 Deoember 1945, raw feed material wae charged to a pressure 
Of 2.0 p. a. i.e. from a mobile hot bath unit. The building! sere eet up 

Ma cascade on total reflux aith intermittent merging by a mobile carbon 
trap unit. On 19 December 1945* a poser failure occurred in Vault No. 32, 
when an extension cord dropped on a 13,000 volt bus at a transformer termi- 
nal. This ahut the water plant and Buildings K-402-3 and -4 down. The 
buildinga were re-started in a abort while, and operations returned to 
normal. Alao on 19 December 1945, ell oelle in Buildinge K-402-5 and -6 

aara a tart ad on nlt.ro ran. Thasa cells vara ttonditioned. but ware held ud 

aim 

Tor eharglng^reninm hexafluoride because of the lack of a third feeder 
in Vault No. 33. On 8 January 1946, the two buildings wsre being charged 
with uranium hexafluoride, when a power emergency in the K-25 plant ne- 
cessitated a temporary halt ao that all available power could be routed to 
the main cascade. On 9 January 1946, Buildings K-402-3, -4, -5, -6, and -9 
sere operating on total reflux. Buildinga K— 402— 1 and —2 sere started and 
conditioned, and on 10 January 1946, all seven buildinge sere operating in 
cascade on total re 1 lux at 4.0 p.e.i.a. On 12 Januaryl946, uranium 



heiafluoride feed us atarted, and product ess removed et the top of K-27. 
Mobile unite were used to condense both waste and product* On 5 February 
1946, after sufficient feedere were installed in Vault £0* 34» Buildings 
4-402*7 and -8 were started and conditioned; all cells were charged to 2*0 
p.s.l.s. on 7 February 1946, thus forcing the entire K-27 cascade. On 6 
February 1946 product was removed. The starting date for each K— 27 nroceaa 
building is indicated in Appendix B2, 

8*3* r°Tff»tlffn 9/ CftfCffo 9f C|fC?d«>Pt - On 19 January 1946, 
coabined operation of 1-25 and *-27 was sterted. At this Urns, the initial 
interplant flow was begun from Building £-402-9 to K-302-2, but stopped 
after a short time to repair the control valve on the line from K-27 to 
K-25* Ursnium hexa fluoride normal feed to K-25 was stopped on 30 January 
I946, and E-27 product that had b en accumulated since 12 January 1946 
was fed into the K-25 cascade at K-302-2. During the evening of the aaae 
day flow was resumed, and Section 600 wee eondenaing at full capacity to 
keep surge drum pressure at the proper level. The K-25 feed point vac 
shifted aa the concentration gradient increased through that section of 

plrtt* r & • Aft»o*? 2** bottX*c ^ aXX of tfac sVt»orwl K«*i2!7 p8*odti0t» lk&il I^VHu fed tvo 
the cascade. It was necessary to vary the Interplant flow rate until a 
etebllisetlon point was reached at which the waste concentration was not 
fluctuating too widely, end the surge dram pressures in both plants were 
level. On 22 January 1946, the interplant lines were found plugged when 
the electric heaters were off. Uranium hexafluoride feed was maintained, 
and E-27 oroduet was drummed. After 15 hours, the lines were cleared, end 
normal flow wac resumed, minor difficulties were encounters with the K-27 
feed unit, and flow was stopped intermittently. It was necessary, for a 
Short period of time, to use the mobile waste unit. By 25 January 1946, all 
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X frttO, X-502 Hoot 24 IfcrOh 1MB 

IX &*8U» K-805 19 Sfcy 1940 28 fliy 1949 

III &-309, K-501 29 Jun» 1946 9 Aaw 1949 

17 K-304, 7-308 28 July 1948 28 July 1948 

V K-S06 18 August 1948 19 August 1948 

E-409 10 DwMBdMT 1946 

28 Amary 1948 

WMmmw 1940 a FHbraurv 1946 



difficulties were eliminated end operations were ooraal. 

8-4. Case Scheduling. - A rigid schedule was set up on 20 l£arcb 
1945 Xor starting dates of operation of the various portions of K-25 (and 
later of K-27). five periods or "oases" of K-25 cascade operation were 
contemplated, corresponding to increasingly complete operation of facilitlea 
The basic aim was to bexln operation of every process building -as soon as 
possible after the oonpletlen of its construction. The oase schedule is 

•I 

of individual oases. Each case is understood to include all buildings of 
earlier cases* with the addition of those listed for each in ths second 
oolumn of the table. Building K-303-2, the original experimental building, 
is excluded from Case II* Operation was achieved on the dates shown in 
spite of. several major delays beyond the control of either the operating or 

because of the required «h»ng1 "c of pump seals, and the first few buildings 
of Case IV were delayed by the necessity for reworking stage pumps. Actual 

each K-25 building, and in Appendix B2 for each K^7 building. A graphical 
suac&xy of the nucber of process cells on stream from Kerch 1945 to aate 
ia shown in Appendix B4. Cell stream efficiency (ratio of operating cells 
to available cells) is shown in Appendix B5. 

8-5. Interruptions to Operations. - Occasionally, cascade ope- 

Cascade interruptions to date have not been appreciably more frequent than 
would be expected by a well-organised industrial concern starting up a 
new plant in an established operation, and have not had aerioue effect on 
plant productivity. 
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ft. Initial Period through 30 September 19/15. - The following 
cascade Interruptions have been recorded during the period from initial 

a. nA\ 4e^T\+ JUm Was** lOJ Ce 

"ar^ •asm vna^ii J" "•^'•'wiHfwe p ^ • 

1. An open valve, unnoticed, caueed flooding of the prooeee 
system with nitrogen* The cascade was epllt between 

ana 

2. A cooling water line to K-310-2 plugged with asphalt 
lining Material, Rising cell temperatures neoeseitated 
shutdown of the building. This, and subsequent plugged 
water lines, led to the installation of filter screens 
In water lines to *11 buildings. 

3. An ezDsnslon fiance failed on the Dinlne of Cell 310- 
3,5. Dry air from the cell enclosure rushed into the 

1 

A. A welder cut into a 2 inch line to Cell 303-3.1, 
admitting atmospheric air to the cascade. Surges 
developed, and the cascade was split. 

5. Failure of recirculating cooling water pumps shut down 
most of the cells. m 

6. Minor surges developed in the upper part of the cascade 
during the adjustment of control instruments. The 
cascade was split between K-302-5 and K-303-1 for two 
hours. 

7. A gas cooler failed in Cell 301-3.6, admitting about 700 
pounds of coolant into the cascade. The effect was not 
serious. 



e. Cell 305-3*3 was connected into the cascade with a 
nitrogen purge velye open. Nitrogen was admitted to 
the oaeoade, and the cascade was split at K-303-8 
Xor two hours. 

i 9* Valve seats in K-310-3 leaked, admitting nitrogen to the 

oaseade. The cascade sae split between K-302-5 end 
S-303-1. 

10. An error in snitching operations at the poser house 
interrupted the supply of power to the K-306 Section. 

11. Instrument air failed, shutting down most of the cascade 
for several hours. 

1. On 6 October 1945* the oaeoade was seotionalised between 
K-310-1 and K-309-3; K-301-5 end K-302-lj S-303-10 and 
K-304r»l. Variable freaueney power was lowered from 60 
ejeles to 54 cycles in order to reduce the power load 
and facilitate power house repairs. 

2. On 24 November 1945, K-310-3 was evacuated of uranium 
hexafluorlde when the cooling water lines became plugged. 
This caused an B hour shutdown of the building. 

3. On 2 December 1945, a fire destroyed a large amount of 
equipment in the K-303-10 purge and product room. The 
emergency operations consisted of evacuating personnel 

cascade, and stopping feed for two hours. 

4. On 14 December 1945» turbo-generator No. 13 was shut 
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down because of dogging of filter screens for the 
condenser cooling water. This caused loss of the K-306 
Section for 15 hours. Ho product ess withdrawn during 
this period. 

5. On 19 December 1945* a power failure ocoured in Vault 

bus at s transfomer tersdnal. This shut down the water 
plant and Buildings K-402-3 and -4. . The buildings 
were re-started in a short while , and operation returned 
to normal. 

6. On 4 January 1946, power failed in Buildings 1-403-3* -4, 
-5# -6# and -9 for two hours* 

7. On 8 January 1946, rotating screens at the cooling water 
inlet dogged. All buildings below the K-306 Section were 
placed on inwse recycle. The K-306 Section was placed 
on direct recycle, and feed was stopped. The oasoade 

was re-established 16 hours later. 

8. On 11 January 1946, a relay tripped out and cut off 
Buildings K-402-1, -2, -3, -4, -5, <-6, and -9 for 
several hours. 

9. On 26 January 1946, the souros of power for the entire 
K~27 area failed because of a faulty current transformer. 
The cascade of cascades was resumed after 6 hours. 

10. On 8 February 1946, a total power failure occurred in 
the K-25 area. It sas the worst failure experienced in 
the history of the plant. It was oaused by clogging of 
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ecre«na at the water Intake to the powerhouee, and a 
eiaultaneous T.V.A. power failure. 

11. . On 27 February 1946, the pressures were reduced Tor 

2-1/2 hours in K-303-6, -7, -8, -9, and -ID because 
of failure of variable frequency feeder. 

12. On 19 ^arch 1946, a power failure caused the shutdown 
of Sections K-303, -304, -310, and -311 for 8 hours. 
This was due to the fact that the {round breaker was 
not ooened on the bus while m*H np a tie-in with the 
T.V.A. 

13. On 20 March 1946, power was lost to the 1-301 and K-309 
Sections because of a oower surce resulting from a 
faulty voltage regulator. 

14. On 30 March 1946, power failed in the K-301, -305, end 
-309 Sections when a voltage surge caused all but 7 
cells to out out. About 32 puap seals failed, and the 
cascade was interrupted for two hours. 

15. On 2 April 1946, a voltage surge caueed cut-off of 
Sections K-301 and K-309* 

16. On 11 April 1946, a lubricating oil failure in Building 
K-302-3 caused this building to be off cascade 25 

17. On 30 April 1946, one thousand standard cubic feet of 
nitrogen leaked into Building K-310-3 when a valve was 
opened by mistake. No serious damage was done. 

c. Period from 1 May 1946 through 31 Doooabcr 1946. 

1. On 26 June 1946, a turbo-generator was accidentally 
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K-304-4, K-304-5, K-310-1, K-310-2, and K-311-1 were 
•hut down lor approximately one hour; 

2. On 2U July 1946 the K-2? plant was shut down for about 
throe houra as a result of a relay cutout (caused by 
■nlatare) dlaoonnaatln? m. volt bus from tha 
T.V.A. system. 

3. Cm 17 August 1946, a voltage surge tripped out the eall 
braakara In tha Seat Ion. and Banned a twentr 
minute ehut down. 

4* On 2 September 1946* the K-306 buildings were shut down 
tor aa cr m el »a ta3 a* oA hours in ordar to re aalr a leak on 
the steam header supplying the high. frequency turbines . 
^ 5. On 20 November 1946 about 3000 cubic feet of air leaked 

Into ths cascade when an expansion 1oint motored In 
Cell 301-1.7. Thie resulted in a period of 30 hours of 
abnormal cascade operations while the air was being 

eVJ^Ag^j)4K& AXlal ^p^iJ^jf^^d e SMeLr^t S) t^el© O^MJQA^t© ejpli^^ 44t* 

K-309-1, and that building was put on inverts recycle 
because of a suspected second leak. K-309-1 was shortly 

Three cells in &-311 tripped off by OTeiveurrent relay 
action because of an inventory shift resulting from the 
leak. The cascade was again split at £-303-1.5, and 
another split made at X-303-6.2 in order to block upflow 
of air which had passed the K-J03-1.5 split. About an 
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hour after the leak, the K-601 ■urge drum pressure bed 
risen to & point where it became neo© scary to stop 
- intsrplant flow between K-25 end K-27. Next, the oaseade 
ees further split at the top of K-302-5, end the split 
et K-303-1.5 see elosed. Building K-302-5 see isolated 

jn^^j a^^j^p^ e^^^^s^^^t^L*^^ ^ ^t^^^L^L ^^^f ^n^^ejp^ iflisn e^to^i&c^ l^^^^b^J J? e feMmY 
eesoede was then tied together, by-passing K-302-5, 
which was placed on direct recycle, and purged to the 

charged and returned to the cascade approximately five 
hours later. Interplant flow wae resuaed at a slow 
rata *ft.ar thraa hoars and baaaaa narnal after b~l/2 
hours. In the meant las, the suction pressure to Building 
K-J12-2, the side purge building, was raised from 0.6? 

0 • 70 # ^ a e) 4nVoj £ mMld tlWJ if e^^^^lSOOjr WAS iUOJP^dSO^l f J^ftjft^ 

35 to V> cycles in order to facilitate the heavy purging 
required. £-305-3, K-P5-2, and three cells of 1-305-1 
were next taken off stream, and the air evacuated to the 
caaoade under controlled conditions. After approximately' 
eight hours of additional purging, the eaeoade had 

^ -4 — j £ _t ^ A WkA a.^a g k m ja4ha%at4 eV 4 4 a 4 ^t^cAat 

a^^^P a*s^P^a sp%^ maWrA^^m^MMa* fc'^p £ ef ^LAe^t ^^^^eei^a^L se 4*%? e ^a» ^ ^a»^» s^^P^k^»^m w/ ^p^a 

that the rupturing of the Cell 301-1.7 expansion Joint 
waa caused by excessive vibration resulting from a eeal 
failure in the Stage 5 "B" pump. 

On 11 December 19A6 a 50,000 SCFD air leak occurred in 
K-301-1 as a result of failure to close a waive com- 
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pletely before certain scheduled maintenance work was 



started on the K-309-1 by-pass headers . K-301-1 ess 
isolated for three hours, and the cascade split for 
about four hours. 
7. On 12 September 1946 the instrument air header in K-402-1 
was hastily contaminated with process coolant, when an 
air line was accidentally opened into an operating 
coolant ays tea. This resulted in contamination of air- 
operated instruments and stage control valves, requiring 
a building shutdown of approximately eight hours. 
In general, protection losses in the ease of each of these disturbances were 
quickly remained, and the overall production maintained, itoreover. the 
Project has not suffered serious monetary loss on account of these failures. 
Cell stream efficiencies are shown in Appendix B$. It will be noted that 
the efficiency runs typically at about 98 per cent, far in excess of the 
design assumption of 87 per cent. 

8-6. Maintenance Experience. - The cell stream efficiency curve 
reflects lost operation, due to breakdown of equipment. As might be ex- 
pected, the curve shows relatively low values during the initial start-up 
periods, before rising to the 98 per cent level. 

Period from April through August 1?4S. - Appendix C6 pre- 
sents an analysis of causes of cell shutdowns from April through August 1945* 

b. September 1945. - A more complete and significant study 
was possible during September 1945 after full operation had been attained 
in the K-25 area. Appendix C7 presents the total number of cell days loat 
on account of each type of failure, and shows this lost time as a percentage 
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calculated by dividing the number of lost cell daye by 14,460 cell days, 
the theoretical toted for the entire 482 K-25 cells operating for 30 days. 
The average number of cells down per day during September 1945 was H.O. 

The total lost operating time amounted to 331«9 cell days, or 2.27 per 

cent of the theoretical total number of cell days. 

c. Period fron January through December 1946. - l£ainte- 

nance experisnce during the year 1946 is summarisied in Appendix C8. 

Average stream efficiency for the year was 98.8. per cent. 

8-7 • Plugftinp: of Barrier. - Since the beginning of Gaseous Diffusion 

Project research, the subject of barrier plugging has been of great importance. 
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Some individual units have plugged seriously as a 
result of such events as inleakage of atmospheric air through breaks in 
lines, or 6eal failures^ 
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a. Plugging Curves. - The "plug" of a converter is the per 
cent decrease in permeability occiyping during operation, as determined by 
observation of the stage control valve position (Vol. 3, far. 6-12b), over 



a particular period of time. 
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b. Barrier Replacement. 

(1) Process ConYerters. - It was decided early in November 
1946 to tube 90 Size 2 converters, equipping 30 with KB barrier, 30 with EL 
barrier, end 30 with TL barrier, in ordor to study the performance of these 
types of barrier under plant conditions . These converters ar e to be installed 
in Building K -402-5 and K-402-7 of the K-27 plant. ' / 
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Of the 90 converters reuoved 



froc K-27, 76 Rill be placed in K-310 along with 44 spare converters frost 
•storage. Spare Sise 1 converters will be used in K-309, and spare Siee 3 
in K-311. It is calculated that, as a result of installation of this higher 
quality barrier material, K-25 and K-27 combined productivity will be in- 
creased by two per cent; 

(2) Purge Converters. - V 
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It is believed that the WB material will withstand considerably 
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higher tenpeimtarea* and therefore* tthen plugged, eon be more effectively 



8~8« FWI Material. • This paragraph indicates toe different 

tha top Secret Appendix, An overall flaw dtagran ahcartag eonreee and 

h Feed. «> In {Mwtli 
Is procured firm too Heraievw Chemloal Ckeapany- throutfi the lfedleon Bqtare 



ft 

Had la on Square Area* and Operations Office* wrt jointly r a e po a e lble 

0.T14 per eent TWOS 



b. S^50 Material. • 
have bean received from toe S-GO Liquid thensal Diffusion Pr o j e c t (Book 

ahlDTMd to K«25 uhan the 8«60 slant «u ahufc 

Oa***yyeF%x aa^^*w a»wu ai ff' aa w w ajfaaoauv fvajaaj ee**Mv 

a* Y*12 Matoria.1. - Several t7P*« (lop *eoret Appendix) 
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d» Bcprooeeood K«*2S Material* * On certain eeeaaione emterlal 

at 
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and later re-lad into the process system. 

6-9. Waste Material, - Depleted Material, low in concentration of 
0-235, it drawn off fro* the bottom of the JC-27 oaaeade (originally from 
the bottom of the K-25 caaoade). A diaouaaion of quantities and concentrations 
ia presented in the Top Secret Appendix. 

S-10. Product Material. - All product fro* the gaaeous diffusion plant 
haa been shipped to 1-12 for further processing, with the exception of snail 
quantities which were stored and later re-fed back to the K-25 plant. The 
production capacity of U-235 *t various lao topic product concentration* was 
estimated by Or. M. Benedict and Mr. A. K. Squires of the Kellex Corporation, 
and Dr. X. M. Goraon of the Carbide and Carbon Chemicals Corporation. In 
■oat cases, actual production has exceeded predicted production, primarily for 
the follosing reasons: 

1. Actual cell stream efficiencies are about 98 per cent, 
whereas the design assumption was 87 per cent. 
A negative correction of 10 per cent was allowed in the 
estimates, for the sffect of surge disturbances, whereas 

^ i W«N ft 4» Mwes%aa/t Atlf" f Kaf sMl wmM FtJe *AMI ^A«Mf 1 4 4* 1 1 aw si) aw 
Aw MAW UIhMVU VUv VjHSw W WA* ^J™w As* w ™ w J" eketHvAV w A • w W w 

on production. 

Barrier separation efficiencies have exceeded the assumed 
values. 

Increase in the plant feed rate. 

Increase in the power input, permitting higher operating 
„ pressures, and greater amounts of material in Droeess. 

A discussion oi &*25 product concentrations and quantities ia included in 
the Top Seoret Appendix. The coordination of K-25 and Y-12 operations and 

ia discussed in Top Secret Supplement Ko. 1. 
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4. 
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Organisation* 

U) District Ormnl«atlon* - The owreall Manhattan 
tdttinistratiie organieation 1* desorlhed In Book I* 
Yolune IX* Within the MS Projeot as originally organised* the Safety 
Section was headed for a chief ronerhinr ho the Chief of the Rw«yt w»twf» 

set op* headed by a chief reporti ng through the fries Bxeootlve Officer* 

section ohiofa in oharge# reipeu tl voly* of Seflsty* Security* and Fire 
Protection and Pr e ten ti on* die organisation has remised essentially 

Safety and Security within the 8-86 area* and the Decatur* Detroit* and 
Blleaukee sub-ereas* Msjeo — j h l li tl*f include staff supervision of ail 

needs for research and experiaental work in order to establish adequate 
safety and health control for all operations* liaison with the District 



and preparation and analysis of safety activity sunmarisB* and fire and 



(S) Contractor Organisation* • She original 
site operations safety program was initiated for the conditioning area 
by Ford* Baooxy and Davis* Xno. ; iA March 1944* On 1 May 1945 it was 



absorbed into the overall safety program developed for the K«25 area 
fcw the Carbide **m Carbon ChemlenlB fl ttw na n n o nw- tte Carbide aefetv 

in January 1944* The Safety Ueptrtnent was then expended until e total 
was reached on 1 Jane 1946, By 1 April 1946 safety 
bad been rednoed to 40 individuals* Present department 
strength amounts to £8 employees, the various pbaeea of the safety 



overall guidance, routine inspection* teebnieal procedures, an ado* 



training courses* the Itodioal Departaent aeeiets in specifying the 

*^ workers, and in the 



the 

for mechanical Inspection* investigation of mechanical failures, end 

Division was eotablished as sueb on 1 July 1944, having 
previously been a part of the Safety Section. A plant fire Department 



respensitalUty was assumed by Carbide in Juno 1944* with the reeeipt 
of the first fire equipment* the organisation has been expanded to 



the 1-85 area, fhe safety standard for all 
Engineers minimum mandatory "Safety Bequirements*, supplemented by 

9,e 



nationally recognised standards, and by standards developed at the 
elto, In oormootlon with 



b« S&fcty Measures, - the following are the prineipal 
taken at the K-26 sites 

t« Organisation of a full-time plant fire departaent. 
8. Xmestlgatlon of all firee and all 
in property * 

4« EBteblishnentf of regular schedules for the inspection 
and testing of all 
of 

6* Routine inspeetiens to cowr all facilities and operations 



night result in aooident or f ire* and 
r e eouia endations for their elimination* 
I^poperetiou of safety bulletins (dpp# 

b» Ordinary ehexdoals in general industrial use* 



diffusion 

d. Special procedures to be followed in operation 



7* Integration of safety into the training program through 
employee orientation* Job training courses* supervisory 

* ^e»a* 



ew^Lt-^n-yr lfJ , p/^riirinrrriiTi nt mn 

•^C^Ff^jessisnw OOffr IULN 1 mfeffW 




8* Integration of safety Into design through d review* by 
safety engineers* of all now construction, all rainteaaace 

facilities. 

Q. Emersoncy clons of action dcf inlm* olnnt do Ho lee to be 

followed at tins of opawtlng nsfgracifi* 
10. Integration of Mutely into the aedleal progmn througjh 

specification* by the nidi oil, of i 

a* Snployoe physical Hesitations* 

b* Unite and oentrol Methods incidental to special 



Justifiability of tins bjm associated with 

» 

occupational injuries* 



Urn 



which describe the functions of a position* physical 
qualifications, and required oafotsr 
12. A noil rounds outdoor and indooi 

designed to pro n oto safety through auoh nodia ae 

Hul le tin boards »*"^ ooeten. dlselav cabinets > tha 



18* Ualntem.no* of records pertaining to accidents* injuries* 



14. Maintenance of a properly staffed unit to evaluate and 
effect oontinual appraiaal of Industrial hygiene 



^MnngMTiALrnD 



^Sfi^SST^ 60NriDENTIAl7Rt> 

16* Establishment of a convenient and effective system for 



•• Btatlstloa* • The Carbide safety reoord le 
in Appendix C4 with thoee of the C listen Engineer Works as & ubolo* the 
entire Manhattan District* and Aaeriean ehenleal industry In 
A full aeoouat of the 1-26 safety program for the year 
disousslon of safety experience* program easts* and nethoda of operation* 

Progrsa** issned by the K«£E Division office* where a copy ie on file* 
A* Special Basards* • A special haaard seat be ooneldered 

concentration* are not physiologically eaagcrous from the point of view 



le Increased (ae in the gaseous diffusion process)* the 
injurious radiation Is increased* Moreov e r * ears smst be taken not to 



eelvably be inltlatsd* the equipment uas designed as safely as possible! 
the slses of diffuser stages were nade snaller at the top of the oassade* 



of exceed ins the eritieal ness through failure of oqulpaent or faulty 

. 1 ■ - mm . . — * m _ ^ Mini * * * ■■ ■■ * — - * mmS M it W A WSrn^^m* A Mm*w 

evooy xne proDion* me o ciaMv cce usxusea * * o* noyc* n* v* nineey* 
C. X* Beck* £• K. Oorson* C* B* Busker* Jr., and F# C* Andstead, all 

K. Benedict of Kellexi end Major M* li. 
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and U # ?• P, Bai-anowki of the K-S6 Operations Office* late la 1945 

e*ea v aMUH w ^ea'j*" wa ataAa'av*a*a 

>« The vorkftag oonpdttoe essoined operating equlp- 
awnt and preeedupcs, requested necessary investigations, and lssusd 



leed about this tie*, uhieh served to idnimise the possibility of 

concert i-raj-\eri» « 

basardoue eesAoase&lsas* Other District areae have a o opo m t ad in thee 



of 0-885 at various concentrations which say ho handled 

of C # i, Canter, P. U *l*pao#h, 0. H, looker, Jr., C. K* Beak, 8, 0. 
Baraottf D» B« Hull, A* fit Krener, A* P» Buher, fli I« I* Sheldon, W, B» 
i, and U* G, Beans, all of Garhlde and Oarbonf 'M** W» H* B og e rs of 



r epre se nt a tive from the T-12 and X<-10 Projects Jointly entered into a 
study of special hacarda prohloas which lad to a series of osperisonts 
4B039dno^9d X#tt3 «&JtattQ0s} s!Jjw Mvsc&oo {doofc YXXl)s^ Am ft s^ottttXl? ©*? ^jc** 
perlenoe sained at that point, related sspsriaents «ere then conducted 

Vy the tdquid theraal Diffusion Project, For further details of a 



classifies nature, rafcronoe should be sade to the Top 



jUttandhL" 4 " No '' 



(1) District Organisation* • the overall Manhattan 
administrative organisation is described in Book 2, 



0.6 



tJtjnrTWBTrririBr 



Volume 14* The original Intelligence an5 Security Branch woe 

ic indicated in the previous pcraRraph* Specific 
bill ties la eoxmeotion with security include supervision of the program 




thee© items Are administered in accordance with standard Manhattan. 



(S) Contractor Organisation* * Security measures At 
the K-25 site were initiated by Ford, Baeoxy and Davis, Xae«, who 

to all employees* In April 1944, Carbide set up a 
security department* the conditioning and fluorine baadllssj areas 

•re smde to cover 
for operation* At its 
peak, the Carbide guard force nuebered about 900 in Pebruary 1945* It 
was progressively roduoed to an authorised strength of 460 in February 
1946| and finally to 877 as of 81 Deocmber 1946* The reduction in 
strength was aade possible by the diminution of construction activity* 



completed in the inner restricted areas of K-26 and 1-87 by July 194& 
and January 1946, respectively, and at this later date Carbide identl- 
^e^is ooctomdod to cover entry of future construction personnel 
itire K« C6 area is now restricted to Carbide 
identiflo&tlonj the Kellcx Corporation and J» A* denes Construction 

in March 1946 and lay 1946, 



SECT' * ^MriDCMTIAUHU 



respectively* 

b« Seourlty Hgawgu * Beourlty is enforced by 



andi bad^e control, esployee and visitor clearance, and education of 
the lnportsnoo end sothode od 



W5, KNwgim Control. * the possibility of diversion of 
that night be used in the fabrication of efcce&c 

tlflo information to the united fetlons Atonic Energy OoaBdSslon, the 
tolerable d l pufll on baa boon defined aa the loss of Material 
bo wftlte one aboslo bosh per year, or a total of 
over any period of tiaw* 




aa the operator of the 
Carbide and Carbon Chowlocls Corporation, on to fobruary IMC, forned 

diffusion plant beyond theee in effect and onforoed by the Plant Pro* 
teotian Division and the District Security Division, Zt net f re q uently 
during the following three weeks, and issued a report on IB March 1946, 
giving a prsiisjlnary survey of the problem of diversion eontrol within 
the plant, with t ^sj sj saen dation s for changes In design, operating 



that a group of onglueers be assigned full tine td«wrk on the problems 
In eooperation with the Plant Protection and other Divisions • Such a 




rr>rinnrM"SMbi fnn 

group wb set up on 82 ttvroh 2948* and the original eonalttoe continued 

from the mis prooees, and better techniques of welghinc were ineti* 

A s unary report me published on 18 October IMS* This report, 

(Bldgs, 804*1 thru 818*5 ) f outlined detailed design ehangei, pr oia nl e d 



end outlined on inspection syston* At e sooting of the Proeoes tfe.toria.ls 

on 4 Soueaber 1946, i 



pre gnm ms approved on 6 Somber 1946* 

*• Orgftnlwttlon. * The 
Departnent, functioning as ft staff organisation responsible to the 
Assistant Plant Superintendent* me fonaed early In Deoenber 1846 to 



within the plant* The following eeetiene mre eet m to oarry out the 



(1) Coded Cfeonleals Section, - Order*, receives* 
e tores, transfers* and keeps reoorde for saoounting of all uranlua 



U) 



concerning the storage, handling, and accounting of omnium bearing 
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aoouraoy of satarlal telsnoas* 

and d#slgn8f unA aoordlnatas ths oonsuBx^tlon progNuns bslnjg oarried out: 
)jy various plant departments. Host of this uork la done lor other 



(4) Diversion Control Seotlon* ■» Hike* engineering 
studios and preperee roooaaandatione oonoamizi^ the diversion eentrol 
polio lai art praotiees. She Plant Proteetlon Division Is staffed to 
earry out th* responsibilities for overtoil security* 

(6) Spoolal Hasarda Section. * lfckes studios, investl- 

oritleal a*ss« A physicist and an engineer are assigned. The Director 

Of BnUHNUMD^s^ Dln|a ^fll ^JNB^Ca^ ^©^Jl ^s>B OOSMBnH^aUS^p 081 OpOOi^^i felfcJlsXa>^fls5 
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SECTION 10 - PERSONNEL PROCURFSiKNT AND INDUSTRIAL RSIATIONS 



•toff tag of the K*85 operating organisation posed a serious problem* 

inpower existed throughout the oountry* At K-fc6* whiah 
situated within & orltloal labor region* thousands of plant operator* 
in Addition to apyroal aetely EOOO supervisory end teehnlonl 



a* Reorultlnr Profirsa* * Beeruitlng eaphesis daring the 
latter part of 1945 was pleoed on the teehnleal and euperrisory groups* 

and Speolalised fwHW &i ltlaararioB wore arranged for roemlttag 

whloh Included ell Major universities* pvA which covered areas 
he required typee of sanpower alght be available as a result of 
eurtaifcaent of peaoetlne Industries and revisions in the nr industry 



b« Eaploynent Offloos* • An eaployvent offioe was 
in the olty of Kaoacvillo* about thirty alios from the plant site, and 
additional offloos were set no at the •act end vest ends of the Clinton 

through these faoilltUa ens still insufficient* and additional offloos 
established at Nashville* Cbnttanooea* ttnmhla* and Johnson City. 



In one week in January IMS. a total of 7*142 applleante were inter* 
and 1 9 1SS were aooepted for 



10#1 



fmlnlnr of Specialised Personnel* - A 
training progrwa mo neoessary In order to provide adequate instruction 
toe snMfletOMi i m t w iuw In 4£m r>i*inoinlai! and mtatiM of dlfftMlon 
plant operation, to fanillarlse mintenanee personnel with special 
techniques and required wthode of handling and repairing preoieion 



devices need* training courses were also provided in safety principles 
** foH0?*i gB i ■fS'ffff^^^ii n^Kl^iFfofl ^*!^ti t<jJ S» ** During April 



and May 1944* the nucleus of the production organisation was gathered 
at the plant site, and a training school was started at Hheat School on 

on 8 January 1945* The operations training departaent was subdivided 
into two seetionsi the Process Training School and the Vacuum Test 
l^feltt&xi^j SohooXv Xti ^feo opv&u^i of poX^fly wwm feo^tsi of Ifr&yofaH^ 

woman for plant operating jobs* the following tabulation shows the 
of process operators hired for training during 





Male 


Foaalo 


Total 


August to Deeeaber 1944 


604 


0 


604 


January to May 1946 


970 


1264 ' 




June to September 1945 


1080 


IT 


1077 


October to Xovember 1945 




o 


UTS 



Of this total, 8260 employees were trained in the Carbide Process 
training school up until the tine it was closed in Boveahor 1945. The 
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uhieh 

discontinued in July 1946* After operators had eonpleted Initial 

aseigned on shift* they were given the benefit of 
l« mv~vmmjob training by instructors «ho took the* for a 
hours at a tins, reviewing and ©larlfyinc particular points not previ 



(1) Crltloal Personnel Period. * She oritloal 



Jesting Deparuetnt started to train vaouuta tost op e ra t ors In Ney« A 



by building 

up available operations personnel through transfer frost vacuum testing* 
A MM M nas devised for vaouun testing tso buildings si win 1 ty n*ff*w?y by 
a single erew* thereby helping to avert a shortage of help in the Ineuua 
testing Department, and preventing any serious lag in meeting schedules* 
*y I August IMS, the vacuum testinc of buildings in ti 
nearly complete, all renaining vacuum testing personne: 
transferred to ope rations* 

It 



initiated In 

provided for fundassmtal training in eettinc up equipment* alignment of 
IgSjejMe/ snthemntios* shop work* use Mi c 
>, and fundamental safely principles* with the aim of 
lslng $obB insofar as methods and tools aro concerned* A minimum of 80 



hours training wee provided for maintenance mechanics, and a three-day 
course of study and shop work was eat. up Tor process operators and 
supervisors. The process maintenance training program was discontinued 
In June 1966, by which time the following personnel had been trained! 
470 maintenance mechanics 

24 proceed operators 

16 process supervisors 
$27 employees were also given training in special process welding tech- 
niques under a program which was discontinued in April 1946* 

c. Process Instrument Tytlpjnft PfmWt - Because of the 
scarcity of skilled instrument men, as well as the unconventional nature 
of many of the K-25 instruments^ training courses for Instrument mechanics 
and supervisors were laid out, according to two basic schedules* Schedule 
I covers pneumatic instruments, basic electricity, shop instrument work, 
silver soldering, and special supervisory classes. Schedule II provides 
special study of the following inetruments (Vol. 2)t a easy machine, line 
recorder, acoustic gaa analyser, and thermal conductance cell. The 
program is still in effect. Several hundred men have been trained to 
date, uelng over $0,000 man-hours. 

d. Ffrat A # d fcajflJasV - On 1 June 1944 a Bureau of Ulnae 
first aid course was set up. To date, 4245 persona have taken the course. 
This figure does not Include members of the Guard Force (who were given 

a part of the course) but does include members of the Fire Department, 
all of whom have received this training. 

e. _ Assault Meet: Training - An opportunity wac given to 
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jfm & m m A sho sight need to me the V* s» amy assault snsk In eonaeetion 
with their work to familiarise themselves with I to use* 1914 persons in 
the process operations end lifiiliHl.il division 
use of the nHk to date* 

1944 to date* broken down by aajor ©rffuoisfctianal categories* Starting 
with tl employees on 1 September 1945, the Carbide payroll rose to a 
peak of ovor 11*000 In AHaae of 1946« With the stabilisation of 
operations* end the eurtallaent of -vacuum testing* oonditiening* and 

a* Balis tod Personnel. - Beoause of the serious diffi- 
fer its 

sanding Saner*! of the Arsy Servioe Foroes authorised the establishment 
of a ftpeoiel Mej ^ss or Ootaohsont* whioh beeexw a part of the 9812th 




pereonasl to the wsrieus departosnte of began in the latter part 
of 1944* reaohinc a peak strength in August 1946 of about 600 aexw 

to the ifenhattsa District noon induetion into the Arsy* end were 
detailed to the K«*25 Frojeot* Other teofanlo&l enlisted p e rso nc 
reeruited free colleges end diversities* Beplaeeaent Training 
and the any Specialised training Prograob This souroe of saaposer 
helped considerably to alleviate the oritieal shortage at 1-85 of 



end were assigned to * wliV of Jobs In which their toohtiloal oompe- 



^»ortc Stoppages* • there haw been no work stoppage* during 
of the -nseous diffusion plant* 
>• labor gelations* 

*• ft^onoo Proooduro* • All enployeee are advieed that 

individual aay originate aotion by dleeueslng the natter In question 
with his supervisor* who has baas instructed to listen with patlanoe 
and interest* If tba problem Is not solved In this faj t jll step* the 
eraDlovee Is referred to lh« labor Relations Denertnent for nreseuvLtion 
of a written forenl grievance* to ba prasantad to the saployea*! super* 
visor* If the employee Is dissatisfied with the supervisor's deoision, 
it is taken to the supervisor of the labor Relatione Pepartnent who 
formula tea a decision after hearing all relevant testimony* Farther 
appeal* if desired, is then available to tfte aggrieved party, who. my 

m m wi ■ ■ * * - - -* » - - ^ - ■» » - — A. f*,,,_ „j _ Jfcj^— J| - - S * Ai., .|, % SA,, ■ A— Ai , — l\J _ * - * - * 
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rraa 1 Deoeaber 1W4 through 81 Deeesfcer 1946* the labor delations 
Departnant handled 478 grievances* 

b* Disololinarv Procedure* • pm1*» of eeaduefc nre 
published throughout the plant* any violations are reported to the 
labor Relations Department In unlfora naxmer by the supervisor with 

Me* 



WW W ^ BiwI for disciplinary action* Xf the facts reported agree 
with those adoitted V «t* employee, discipline is provided without a 
tearing. If the feote reported are not In accord with those contended 
lor the employee* a tearing may be granted* upon request of the esmloyee* 

^pJ^^i^C^J^^^ J^I^P^e^lp^^8^^J4^fcs^^b^s^^0^SJ ^R^? ^ii^^^ JtJs^^^JJP^ s^^p^2£^^s^L^393fl e^d^p(^^^^JK3^PJ3i^b fi^^^^MiWP^V^i^K^3^P^^ 

« • 

Careful effort is exerted to sake disciplinary aetlon equally severe In 
all equivalent eases* and to avoid all discrimination* 

*• tfaioa teprsscntatlotu - On SQ« 21* and 12 August and 
10, H* and 12 September 1M6* a Hatiocal later Bslatlens Board election 
mee held to eenadt Qarblde omnlowcos to aeleet a so He stive hara&Ininr 

tloipete except guards* firemen* time clerks* end oafeteria hostesses* 

for a eontraot were begun Immediately* 

10*6* fioustn? Profgrmo* • On 0 Bovember 1945 the first Carbide 

area, When the overall housing program mas laid out by tbo Scene* 
Anderson CoEpeny (in obares of all C«E»W« housim: under District 
direotion) 1*884 family units were allocated to the carbide and Carbon 
Chemloals Corporation, 2 69 of these were persensnt type houses* the 
scarcity of this tree aade it Imperative to adopt a strict housinc 
policy* ateroby only top supervisory personnel mere eligible for perms* 
nent houses, and all other personnel earning mages of $0*90 or more per 
hour mere eligible for eemi-pera&nent houses* prefabricated houses, 
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trailers* or domltorles « Under this polloy the pMMNM begin 

problem to essuoe aajor proportions* An absolute shortage of tensing 
uaitn developed by 1 October 1944* fiaitlag lists, then started by the 
housing offioe* inc reased to sueh on extent that, by wy *»45j 1524 
exaployeea ware uniting for various typos of fanily housing unite* fhe 
shortaas ues fu r the r a imra sated bv on owe!'— tufowdod oondltion in 

assigned dormitory quartore bod to lire either too In a single room, 
or three In a double roost* < M « situation oontlaued until j M ty 1845* 

dUoontinned* M Doy resulted In sooe ourteilnent In operation© of 
other C JE*Va eontraetera* uhleh node nore housing unite available to 

housing units distributed on follows t 
678 



1779 Pre«fabr looted houses 



dormitory room* the Happy lnlley trailer oanp and all barmeke bow 
alaoed> Carbide hdIovmb Amasrlv reeidinr In th»so faellltleB 

As of 81 Deoenbor 1946* Carbide ban 645 enployees ml tine for assign* 
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10*7* Transports tloiu * In oonjuootion with the extensive ennleyee 
reorultasnt program, transportation facilities bad to be provided for 
prospective workers swifting in outlying districts within * radius of . 
100 Kilos • It beaaao neosBscry to enlist the services of all exit ting 
swans of transportation* and to supplement these in every eoaooiveable 
way* trucks and buses of all typos wore operated over eeoondary and 
tertiary roads wherever passenger loads oould be obtained* the organ!* 
sation of *8h&re«"the -Ride" autctaoblle clubs did wash to alleviate 1he 

tabllehed to encourage* coordinate* and assist In th« fornation and 
af these clubs* It is ostdnated that* for a oonslderable 
tins* approocinatsSy 80 per sent of the epera^Uig soployeos 
were utilising tills type of transportation* through speelal arrange* 
with the Offloe of Prios Administration* Carbide eoerated a 



oations per day at tits peak of its activities* In cooperation with 
the C.E.W, Bus Authority and its successor* Ansrican Industrial 



nuoerous difficulties inherent in a systen whioh faad suddenly ssishroonod 
into being* Constant surveys were oonduoted with a view toward Obtaining 



workers being engaged* Unsatisfactory highways to a good wany desti- 
nations aggravated the problsn of sninls ^hsjfcsg schedules* especially 

rasidential and plant sites presented additional problem* though not 

in off*area operations* sminly 
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wet d«atimtlon8 wore on « OTU«o0t*bli*hod« ttmight Una routs* &* 
a»st effootiTB tingle bus ownrioe innovation ms the Institution of 



to the plant terminal* with the eonplotlon of & «s»otb^upf«ood M^nay 



inereased tne of prlmto vehicles* Curtailment of off-cu-we. bus ope* 
rations was begun In August 1946* at uhich tins plant 



satloally discontinued in aeeerdanoe with dt wimd needs* The percentage 
of es^Xoyees living on the area has risen sines that tint* P Hi bus 



and ssdnbenanee progmsu 
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SECTION 11 - COSTS 



11-1* introduction. - An overall compilation of cost* attribu- 
table to the a-25 Project la given in Volume 1, Section 7, together with 
an explanation of the principles involved in the method of cost presentation 
uaed. Thia auction preeenta total costs chargeable to operation of the £-25 
plant. 

11-2. Monthly Operating Costs. - Table 2 shows the monthly costs of 
operation from February 1944 to date. A breakdown of. these figures is shown 
in Appendix B18, Unit costs for the enriched product of the ft»25 plant are 
dlaouaattd in the Tod Secret Anoendix. 

11-3* Cost breakdown. - A breakdown according to prime contracts is 
shown in Appendix £« which alao presents original and modified contract 
estimates. 

11-4. Cost Summary. - Total cost figures for K-25 operation, effective 
as of the end of the fiscal year 1946, are as follows t 



Contract Payments to ttate 
fixed Fee Payment to bate 



3 66,648,698 



1,558,030 



Material Furnished by Uoveriaaent to Date 



M,»413.488 



ttetimated Total Coats for Completed Contracts 



Total Contract Costs to Date 



81,620,216 
145,437,500 
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T.iBLS 2. - MCMTHIT OPERATING COST? > 



1944 



1945 



1946 



February 


$125,000 


March 


250,000 


April 


500,000 


May 


750,000 


June 


812,500 


July 


750,000 


Auguat 


906,250 


September 


1,281,250 


October 


1,093,750 




1,906,250 


December 


1,718,750 


January 


2,625,000 


February 


2,781,250 


Maroh 


3,250,000 


April 


3,750,000 


Kay 


4,187,500 


June 


4,031,250 


July 


4,125,000 


August 


4,843,750 


September 


5,000,000 


October 


3,607,000 


November 


3,951,000 


December 


4,330,000 


January 


3,722,000 


February 


4.447.000 


March 


3,126,000 


April 


3,530,000 


May 


3,350,000 


June 


4,859,000 


July 


4,245,000 


August 


4,283,000 


September 


3,125,000 


October 


3,740,000 


November 


7,540,000 






TOTAL 


105,174,500 
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section it - mamuKiicm and persokksl 

12-1. Operations Office, 

a. Organisation. - The K-25 Operations Office was opened 
on 22 February 1944, with Major J.J. Koran as K-25 Operations Of fleer. 
Major Koran reported to Lt. Colonel J. C. Stovers, Unit Chief, K-25 
Project (Vol. 1). The Operations Officer was charged alth responsi- 
bility for supervision of K-25 site operations activities and admin- 
istration of operating contracts. The line of authority from ths 
District Engineer to the K-25 Operations Officer is shown in Appendix 
Bl of Volume 1. 

b » Personnel. - On 19 April 1944, Mr. R. J. Peyton was 
transferred from the New York Area to be assistant to the Operations 
Officer in charge of administration. Lt. Colonel R. M. Cook succeeded 
Major Koran as K-25 Operations Officer on 3 October 1944, and Major 
N. Randolph Archer was assigned as Executive Officer on 29 December 
1944, Major Moran was transferred on 21 December 1944 to Decatur, 
Illinois, as Decatur Area Engineer. At this time, the K-25 Operations 
Office consisted of 6 of floors and 5 civilians* As of 31 October 1945, 
Lt. Colonel R. W. Cook was K-25 Operations Officer, Major M. R. Archer 
was Executive Offioer. Captain John R. fuxard was Chief of the Knal- 
neerlng and Supply Branch (having succeeded major R. H. Kloasner); 
Major M. M. Beokwith was Chief of the Plant Operations Branch, with 
Major C. D. Luke as Plant Operations Officer; Major R. E. Johannsson 
wse Chief of the Safety and Security Branch; and Mr. R. J. Psyton was 
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Office Personnel included 14 officers, 9 enlisted personnel, end 20 
civilian personnel. 

<*• ^organisation. - On 1 May 1946 the position of K-25 
Operations Officer sas converted to K-25 Division Chief, with overall 
responsibility for administration of the K-25 Project, including out- 
lying areas (Vol. 1). Reporting to the Chief of the Clinton Engineer 
fSorks Plant Operations Group, the K-25 Division Chief plans, directs, 
and coordinates the work of all organisations connected with the K-25 
Division, administers all K-25 Project contracts (exclusive of con- v 
■t ruction contracts) as authorised representative of the District 
Engineer, and acts as consultant to higher authority for the purpose 
of coordinating K-25 operations eith other Project* of the Manhattan 
District. He is assisted by the various branch and section heads ei th- 
in the K-25 Division. On 1 February 194©, IA. Colonel H. ft. Prassr Mas 
assigned as special assistant to the K-25 Operations Officer, and en 
1 July 1946 It. Colonel fraeer sas appointed Assistant Chief of the 
K-25 Division. At present Major Archer is Executive Officerj Major 
Belcher is Chief of the Bnglneerlng and Supply Branch* Mr. W, H. 
Sogers is Chief of the Plant Operations Branch (having succeeded 
Major C. D. Luke), Mr. F, F. Blakely is Chief of the Administrative 
Branch; and Mr. Julius Hahnooh is Chief of the Safety and Security 
Branch (having succeeded Lt. W. S. Anderson). The current organi- 
sation chart is shown in Appendix B2 of Volume 1* The office of the 
K-25 Division at present includes 5 officers and 47 civilian personnel. 
A tabulation of key personnel is pressnted in Appendix PI. 



a. Organisation. - As of 1 Kerch 1944, the Carbide and 
Carbon Cheoicalo Corporation employed 394 persons on K-25 activities 
Seven of these were located at the plant site, including a resident 
engineer and staff. The remainder sere stationed in Hew York, and at 
various plants end laboratories, conducting research, development, end 
special studies for the X-25 Project. By 27 November 1944, the organi- 
sation had groan to assume the form shown in Appendix B19. The opera- 
ting organisation was bsaded by e Vice-President, who acted as consul- 
tant to ths Contracting Officer , and to all contractors connected with 
the Qassous Diffusion Project. Reporting to the Vice-President, were 

heads responsible, respectively, for process, maintenance, laboratory, . 
power plant, plant engineering, plant protection, equipment teet end 
inspection, industrial relations, and manufacturing office. The pres- 
ent overall organisation chart is shown in Appendix B20. The principal 
changes include the elimination of the general euperin tendency, and the 
addition of two assistant plant superintendents. 

CD Procsss Division Organisation. - As of 31 
December 1946 the Process Division employs 1641 persons, of whom 1469 
ere engaged in cascade operations, and 172 are assigned to other process 
departments (dry air plant, nitrogen handling, fluorine generation, 
etc.). The Process Division Organisation chart of Appendix B21 shows 
detailed structure, and indicates the lines of authority for Process 
Division personnel from ths Division Superintendent down to the building 
operators. A dual type organisation is used, ooneisting of (1) 
technical supervisors of the various sections of the plant, and (2) 



the shift organisation including the foremen and operators. A typi- 
cal process operations "area" (consisting of nine process building* ) 
is supervised by an area supervisor end two teohnioal assistants. 
Supervision within the shift organisation consists of an area foreaan 
assisted by s three-building foreaan and a six-building foreaan for 
each shift. A total of 24 to 26 crew leaders end operators per shift 
complete the operating force of each nine-building area, exdueive of 
aaintenanoe personnel. 

\ 

charge of the K-25 Project for tbcXarbide and Carbon Cheaieala Corpo- 
. ration. In addition, Mr. H. S. Thompson and Mr. L. A. Bliss, also 
vice-presidents of the corporation, have rendered advisory services 
to the District Engineer. Mr. C. E. Center aas appointed Plant 
Superintendent on 15 February 1943, with responsibility for organi- 
sation and efficient operation of the plant. On 8 February 194V 
Mr. H. D. Kinsey was brought in as General Superintendent of the Pro- 
ject. Mr. Kinsey was transferred from the sits on 1 December 1945, 
and appointed Oeneral Superintendent of all the corporation's plants. 
At present, Mr. C. B. Mucker, Jr. is Assistant Plant Superintendent 
with responsibility for process, power, and laboratory activities . 
Mr. I, B. Rums is Assistant Plant Superintendent with responsibility 
for equipment test and inspection, instrument, and aaintenanoe activi- 
ties. A tabulation of key personnel is pressntsd in Appendix F2. 

a. Organisation. - An organisation chart for Ford, Bacon^ 
and Davis, Inc., is shosn in Appendix B22, which depicts the organi- 
sation as of 31 March 1945, by which time sonc of the employees had 




CONFIDENTIAL/HO 



b«en transferred to Carbide end Carbon Chemical* Corporation, in prepa- 
ration for the turnover of the conditioning plant on 1 May 1945* The 
K-25 operations of Ford, Bacon, and Davis, Inc., were directed bj a 
Vice-President, in the New York Office, who determined broad policies 
and maintained close contact with the work at the site. The operating 
organisation at Oak Ridge was headed by the Plant Manager, responsible 
for representation of the company to the Contracting Officer and other 
contractors within the Gaseous Diffusion Project, formulation and exe- 

vision of all operations. Reporting to the Plant Manager tiers nine 
departments ada, responsible, respectively, for planning, engineering, 
naintananoe . noaratlone. inaneatian. eafetv. eaauritv and Deraennal. 
aoeounting, and cafeteria service. 

b. Personnel. - Mr. E. S. Coldwell was Vice-President 
in charge of management for Ford, Baoon, and Davie, Inc. Mr. C. W. 
Gray was appointed Plant Manager on 6 December 1943, and was responsible 
for organisation and efficient operation throughout the contract period. 
Mr. J. A. Elkins sas the Planning Manager after 7 February 1944, wd 
was in charge of scheduling materials and equipment through the plant, 
and the coordination of work with other contractors. Mr. A. A. 
Dhalaekar aaa artnolntad Chief Knelfiear on 22 Daoambar and was 

responsible for the preparation of operating procedures, and for re- 
rising euch proeeduree and techniques where necessary. Mr. C. C. 
Snerline aerrad as General SuDerintendent after 6 March 19L4. and was 
in charge of the processing of all materials and equipment to be 
turned over to the construction contractor. 
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12-4. Hooker Electrochemical Company* 

a. Organisation. - An organisation chart for the Hooker 
Electrochemical Company, effective 3 Kay 1944, is shown in Appendix B23. 
The work under the contract was divided between Oak Ridge and Niagara 
Falle, Nee lork. The Chief Engineer was in direct charge of contract 
activities, and eupervieed the work of the engineering and design staff 
at Niagara Falle and the operating group at Oak Bidge until the plant 
eaa turned over to the Carbide and Carbon Cheaicalo Corporation on 1 
February 1945* A Senior Engineer of the Plant Engineering Department 
of Hooker eas in Charge of deeign and engineering, end the Superin- 
tendent was reeponeible for the operation of the plant. 

b - Personnel. - Mr. T. L. B. lyster. Chief Engineer for 
the Hooker Electrochemical Company, Mr. D. 0. Hubbard, Senior Engineer, 
and Mr. 0. Oentee, Junior Engineer of the Plant Engineering Department, 
sere reeponeible for the detailed deeign of the plant, supervision of 
the installation of equipment, and the adjustment and testing of equip- 
stent and plant engineering daring the operation period. Mr. W. S. 
Hauth, Plant Superintendent, was in charge of the hiring of the operating 
force, the actual operation of the plant, and the training of Carbide 
and Carbon Chemloale Corporation foremen. 
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31 DECEMBER 1946 




PLANNING.^ 



EMGINECWlHG 



PLANNINGMANAGERj I CHIEF ENGINEER 



r 



ASST. PLANNING MGR 



[ 



SCmIDUHS 



X 



CHIEF STOREKEEPER 



T«*«f IC 
I 



SUPERINTENDENT 



[ 



I 



ASST TO CHF ENGINEER | 



r — 

VACUUM t tnc»>owtc'T' 



TECHNICAL SPECIALIST 



] 



CONDITIONING -wot I Si 



TECHNICAL SPECIALIST 



PURCHASING AGENT 



X 



C&ST tSTlV»TfS 
AND n» fM>K Q«P€»S 



SUPERVISOR 




" tt»TlSTiCS 



r 



SUPERVISOR 



□ 



Mtcm«»c«i 



[ 



SCfc*0* ENGINEER 



I SUt*g ffVlSOft | 



MAINTENANCE 



1 



PLANT ENGINEER 



ASST PLANT ENGINEER 



SUPERVISOR 



ASST 




1 



MC«IIMC VENTILATING 
' AND uYiUTirt 

[ SUKrViSor j 



I 1 J 



i 



CHAN6I MOUMS, |£ 




OPE* 



GENEF 



j SUPCt 



ASSH 



mp£f 



ASSrt 



ASSIS 



— OCW »' 



SUPEi 



ASST. SI 



CONTRACT W-7407-eng-34 

for*, Bacon A 5>a\i#. Jnc. 
^p<ralor.» 

CHART OF 

OPERATING ORGANIZATION 



MARCH 31.1945 



CORPS OF ENGINEERS 

UNITCO STATES ARM* 
CONTRACTING OPTICER 



r ORD. BACON & DAVIS. Inc 



PLANT MANAGER 

■tsiotmt »i sm 



I 



I 



0"PUW 



OPERATIONS 

I" 



GENERAL SUPT 

k$$T okn. supT 



1 



ASST TO GEN SUPT 



I 

1*1 



NSPECTlON 



I 



T 



ACCOUNTING 

Trfet 



d6MPfft6LLeft 



ASST CHIEF INSPECTOR 



Ml MM f ION 
I 



x_ 



SUPERINTENDENT 



ASSISTANT SUPT. 



1 ~ 

SUPERINTENDENT 



SUPERVISOR 
I 



ASST SUPERVISOR 



supervisor 



Assist AW supt. 



ASST SUPERVISOR 



I 



SUpCRInTEndCnT 



X 



ASSISTANT SUPT. 



WOcVrf M«fl»On H«WH 



c exult* i *t»t«io<r» 

supervisor ~ 



SUPERINTENOENT 



SUPERVISOR 



X 



ASST SUPERVISOR 



SUPERVISOR 



X 



ASST SUPERVISOR 



■sin* 



SUPERVISOR 



T 



ASST SUPERVISOR 



p4rviso« 



ASST. SUPERINTENDENT 



IHI«t *t 



CHIEF AUOITOR 



.1 M XI ACCOuN'iUM 

I 



CMlCr GCNL ACCTH 



CASH MCOUNIt 



CASHIER 



COM »IC0»M 



X 



CHIEF COST 



ACCTfJ 



1 



tin NOtiunts 

t 



CHIEF INVOICE ACCl 



£ a 



AUOITOR 



rim > ruTiwXL 



CHIEF PAYROLL ACCl 



OFFICE MANAGER 



CO > I riD □ I TI ALT1D 



Number of non- manual employes 
as of March 31, 1945 

F.a.lo. Payro// 525 
c4.CCC.fia/rol/ 311 

Total under F.A.4,0. 

supervision 836 



Mote: Asterisk, fa) denotes division 
Transferred y fo Carbide payro// 



XZ 

UNTl 

m 



ACCOUNTING 



COMPTROLLER 



,.IM«*t AUQiT 



CHIEF AUDITOR 



.istmi *ccr,uNiiNli 



CHIEF GENL ACCTNT 




CHIEF INVOKE ACCTNT 



] 



; l»A»S*O«All0« «uoit ; 

AUDITOR 1 



[ 



» 

CHICF PAYROLL ACCTNT 



] 



MANAGER "I 



I 



SAFETY DIRECTOR 



I 



SAFETY ENGINEER 



CONQIflC«l'N& >»!> . 



SAFETY ENGINEER 



1 



SAFETY ENGINEER 




SAFETY ENGINEER "J 




SCCOWITY aVeRSONmIT 



SECURITY AGENT ft 
PERSONNEL MANAGER 



iMOUSTMk •flAtlONS ' 

X 



SUPERVISOR 




SUPERVISOR 



Zl 



SUPERVISOR 



Apprgxe&fk 



r 



CAFETERIA 

X 



SUPERINTENDENT 



ZE 



—j 



I ASST SUPERINTENDENT 




L c7. Wells 
Capt C. £. 



L. 



B22 



HOOHLR, LLLCTR.OCHE.M ICAL 



OHO AN I ZAT ION 

C-216 

AT THt SITE 



CH 



engineering! 



T. L . R. LYSTtR. 

PT. 

Chief 
E ng ineer 



ENGINEERING 



E>. O.HU&&AR.D 

Senior Engineer 
r. T. 

GEO. GEMTES 

Junior Engineer 

KCLUDtl 

Super v it ion 
Inspection 
tic 



<jB)_ 



CONTROL CHEMISTS 



A. MITCHELL 
Junior Chemist 



TttTtlCs 



SHIFT rom 



IV. CANK 
C. HAVE 

K-. M I N H I 



CHIEF OP EM 



P. T. - Pa rt Tim e 
(0) - Monthly Salary Basis 




All Others Hourly Pay basis 
Number of Persons Are Shown In Circles Thus (g) 

B23 *&^ammsm&3 



133 -a 



.LCmoCH LMICA L COMPANY 

LOANI Z AT ION CHAM 

C-216 

AT THE. SITE 



ENG I NEER.ING 



T. L . lb. L Y ST £ ft. 

P.T. 

Chief 
E ng ineer 



SUPERINTENDENCE 

V/.E.HAUTH 

Super i n tenden t 

JOHN KLINGEL 

Foreman 



® 



COMTftOL CHtMISTJ 



A. . M ITCHELL 
Junior Chemist 

® © 



LAftOR.ATQR.Y 



SHIFT 


FOREMEN 


iv_. 
c 


CANNON 
H AW I S 
M AH S H 
M 1 N N 1 C K- 


® 




© 






CHI If 




© 



CLtMCAL 

P.J. CAK.MOOY 
ssistant Fonerna 



2d 



STtWOC«.A>Hm.S 



FlEPAl * 


AND 


MAINTENANCE 


C.L. boAwt 

Assistant Foreman. 






R.E PAIfcMBN 




® 



A AND b 



May 3,io44 



B23 * 



COHriDCHTIAL/RD 



C ONflDCNTIAL/RD 



WmS DISTRICT HISTORY 
BOOK II * GASEOUS DIFFTJSIOK (X«S6) PROJECT 
VOLUME 6 - OPBRATIOK 
APPENDIX "C* 
TABUIATIOBS 

1* Operation AoeapfeMtfi And Transfer Dfctes for K«&5 

Plant Buildings* 

t« Plant Safety Bulletins, Carbide and Carbon Chenioals 

Corporation* 



4, K-26 Safety Statistic! . 

6* K-S5 Plant Sesearoh Projeets. 

6, K-«6 ifeintemnee Bxpcrlanoo, Aprll-Augmt 1946. 

7* K«£S M&intemtwo Ba^trlaaoa, Soptaribor 1945* 

6* R«SB Ifeintenanoe laqperienee, January-December IMS* 



OPERATIC® ACCEPtflJCR AHD tHABSFEH 
DATES FOR K-25 PUHT BUIIDHTQ3 



1-502-1 Case X 



W502-4 



I-50S-2 



I-505-C 



1-303-6 



I 
I 

Case I 

Case I 
I 
II 
Gas* II 
II 
II 
Case II 
II 
II 
Case II 
Case II 

Caoo II 
III 



Aoosptod for 
6-3-45 



Final 
6-8-45 



1-6-45 



6-2-45 



1-18-45 



6-8-65 



10-20-44 



7-7-45 



(-81-45 



6-14-45 



4-11-45 



7-51-45 



4-7-45 



6-14-45 



CI 



Aooepted for Final 



Building Bo. 


Description 


Operation 


Transfer 


MOM 


Omo III 


6*0-46 


7-17-45 


MOM 


am in 


6*11*45 


7-17-45 


MOM 


case in 


8<fl8**il 


.or* 


MOM 


0*80 III 


6-14-45 


7-5-46 


MOM 


Owe III 


440-45 


M6-46 


mom 


Case III 


MO-46 


9-17-45 


K4094 


Case III 


6-7-45 


64945 




Case IV 


648-46 


746-46 


MOM 


Case IT 


5-86-48 


— u&^AR 
r— w— — v 


MOM 


Case IV 


6-7-46 


7*86-46 


£■804*4 


Case IV 


fl isi rkiii i 


7-86-45 


MOM 


Case IV 


O— **>""*MJ 


T— CO— — O 


M06-1 


Case IV 


6-1-45 


741-45 


M054 


Case IV 


0— S— 45 


7-81-45 


K4054 


Oase IV 




M145 


M06-6 




6-6-46 


741-45 


MOM 


Case IV 


MM5 


8-6-46 


M05-6 


Case IV 


6-86-45 


8—6—45 


M05*7 


Case IV 


6-34-46 


64-45 


M06-0 




6-11-45 


84—45 


K406— 0 


Case IV 


6-12-65 


6—6—45 


MOS-10 


Case IV 


6-19-45 


8-6-45 


S406-11 


OsUio I^T 


V— £ f — WU 




M05-18 


Case IV 




64-45 



CI 



Bulldlnr Ko. Description 



**0S-7 



K-512-1 
K-512-2 



Vault So. 

8 
4 

6 

e 

7 

e 



Case V 

Case V 
Caea V 
Cane T 
Oase ▼ 



Aooeptad for 

Operation 

6-80-45 
8-SO-45 



Final 
Transfer 

8-13-40 



7-11-45 
7—10-45 



8-15-4G 

8— 13— 4S 



6-30-45 



8-13-40 



Pinal 



Purge Caeo&de 



8-27-45 



8-18-40 



TRAHSFOBIffiR VAULTS 



legation 
510-3/fcll-l 

sio-i/feic-e 



Aab^ukwkd^^ihJl 4tjMa 

MMpaKl *QP 

Operation 
8-9-46 



Final 

Tranofer 

8-6-45 



809-3/501-1 

— * ww<a^^» 



6-3-65 



6-315-45 



802-1^02-8 
802—8^08—6 



5-9-45 



6-50-45 



CI 



Vault Ho. 




Aoo»pt«>d for 
OtMimtion 


Fixxxl 




80S— 


6-12-45 


6—18—40 


** 






— * 1 *** ,m wv 


12 








13 




4-27-45 


6-15-45 


LA 
A* 


8GS-10 




6-18-45 


IB 
**> 




A«£l-&5 




10 




6-21-4D 


7-6-45 


X7 


804— 6/&06— 1 






U 


■AcLaS Arte— at 


o— ex— 


T— ©— SO 


10 
fflf) 


8QB-4/fcQ6«6 


6«2S— 4S 

»» <l^l Jig 


7—5— 46 


sx 


806-6^06—7 






£2 


SQEmlO/bflB-U 


8-8-45 


8-16-46 






8-9-45 




OA 




&-8-4B 


8-28-45 


25 
8G 


IQQwC/jQO-? 


8"*0— 46 
8-8-45 


8-18-45 


BY 


OJUG—J> 


IF— A*'— M> 


O— 


18 


812-2 


8-27-ftD 


9-18-45 


SO 


nut 

■ AUTrmMTT BUILD IROG 


8*9—45 








Aooeptod fear 
Operation 


Plml 
7i«t»of*r 


K-101 


Podd Purification 


6—8—45 





K«SOO-0 Coolant SImmm RtriVlinr l«9fWin A— 27— AH 



CI 



K*500*C*£ 



Building Mm Deaorlptlon 
JW500-C-1 Coolant ttaloadlng Bui Ming 
Coolant Ptwp Building 

iftuste Disposal 
Elaetrie StfevSfeatlon K*601 
BOaotrlo Si&-statJUm K-101 
K-700-A-3 Elaotric Sub-Station K-G01 
K-700-A-6 Elaotrlo 8tfr«3tatl©n K-1001 



K-601 
K-700-A-1 



£-7Q0*A*6 



K-700-A-9 



H-802 
K-1001 



Elaotric 



Main E loo trio Bxfc-Stetlon, 
Adstinlatration Awn* 



OTOCHfeOO EUotrlo S«b-Statlon it 



K-700-A-U Eleotrlo S*b-St»ti«i At 
Building S-lfiOl 

R*7Q0*A-12 Elootrlo Sub-6tAtion at 



K-001 



Intake Pt»p House 



Cooling Tower B 



Aoooptod for 

r Operation t 



Fiaea 
Transfer 

iiHiii 

4-27*45 



8-8—45 



6-26-4S 



2-88-46 



8-30*45 



Elootrlo 8t&*Statlon R4O04-D 8-6-45 



e-8o-4e 



4*4-46 



11-17-44 
11-17-44 



4-5*45 



CI 



n ■ iwiTfilT! fSWftffr 



^SQl^ QONTIDD I TIAL/nD 



( 



o 



Building No* Description 
K-100S DS#inweaiy 



K*1004Wl 



K-1004-C 
E»100&«D 



E-1004-F 

K-looft-o 



K-1005 



K-1006-C 



K-101G 
K-1017 



£•1021 



Fhysles laboratory 



lAboratoiy F (Future) 
laboratory 0 (Future) 



Change Bouse 

Change Bouse ( 
Cafeteria) 



(Future) 



llotet Off lee and Bus roflflinr 



Sentry Bouses 1 to 27 

Gate Bouse Bo* 2 and 
omrd Building: 



• Fire 



K-1024-A Oxygen and Fyrofax itenlfold 



Cl 



Aooepvea ror 

Ooorctlon 

■ P i i. » ■ » '» «i» n 

8*8*44 

m ' (Mini w 



Final 



4-l£WH3 



7-26*44 



0-38*44 

4P " J 'Ht '■'■It 



fc-18-46 

H^flee^/f 

9-7-44 



€-2^-45 
6-2B-46 



$-28-45 



4-4-4C 
7-84-4G 



84245 
4-17-46 



Bulldlnp; Bo» Pooorlptlon 

A* BfC»DfF> 
X»102C 



K-1027 



K-1028-4 

1U.1029 



E-1031 
K-1032 



K-1037 

£-1101 
ft-1102 



tea In Bub fersdml 

Boiler Houae at Main Bus 
luminal 



K-1001 



of 
of 



(fete House at ifeln Bug 
Field Office Building 



Druct Storage 

Industrial Relations Building 



Building 



Warehouse eoutbwest of 
Building K-1401 

Warehouse northwest of 
Building K-1401 

^arehouae east of Building 
K-1B01 



Aooeptod for final 
Operation franafer 



3-6-4S 



8-8-45 



7-19-45 



7-19-45 



£-5-40 



8-33-45 

7- 86-40 

8- 83-45 
11*83-45 

9- 21-45 



0-3-45 

7-30-46 

11-30-45 

11-60-45 

7-30-46 



Fan and Trans forror Building 5-23-45 



CI 



Building Bo* 


. Deaoription 


Aoooptod for 
Operations 


Pinal 
fraasfor 


KA-1102 


Ftouo ud Tranofoxraer Bui Id lac 


6*25*46 


6*20*40 


KB-1102 

mtt 


Fan and Tmnoforcor Buildinc 
Oonprasaor Building 


10-14*44 


6-20—45 
6*11*40 


K-1202 


Lube Oil Btor&go 


1-1-4G 
8—21-44 


7*17*45 


a-1204-C 


Sowar Enactor Station £ 
Staler Enactor Station 8 
Condonaato Pwap Station A 


7-21-44 


6*7*40 
0*21*45 


*»1206»B 
K-120C-D 


Cendoneate Pttap Station B 
Condonaato Puap Station C 
Conaansatio runp oTOtaon D 


6*16-45 
10-U«44 


9*21*45 
0*21*45 


MM 


Flro Protootion water Danlr 


* 

0-21*44 


6*18*45 
4*16*45 


K*1206— B 
1*1207 


Fire Protection Watjor f&nfc 

Plant air Hwddlty Con- 
ditioning Syaten 


*■ *■ 1 ■ W 

tl-aOnrflf. 
aa^vv^M 




K-1301 


OS 16 Building 


6*21-44 


11*16*44 




C*siu gunning 


r*so*a% 


U— AO— 80 


K-1501 


0-210 Bulldinc 
otwftia r«anc 


1-16*45 


11-15*44 
8*1*45 


K-150E 


Auxiliary 8 town Plant 


* 


8*27*45 



Aooepted for Final 

Building jKo* , Description Opo rations ftsanafer 

K-1401 Conditioning Buildlnc 6*21*46 4*50-45 



CI 



o 



Bulldlnr Bo* Dooorlntion 
R-1402 Control Rouse 

Am noiBo 



Aooeptw! for Final 



9-23*44 

6*21«44 



4-50-45 



X-140G- 
K-U07 



0-216 Dispoecl 

Lire Storage and 
Building 



9-25-44 



?«g0— 44 



4-50-40 



4-30-45 



K-1407-A Bsutmlislng Pit 



K-140G 



nitrogen Building 



5-25-44 



4-30-45 



E>UU 



Tiatlceeper Qffioo and 
Allays 

POHER BOOSE AREA BUIIDIHGS 



Aooepted for Pinal 
Building So* Doaorlptlon Oporatlono transfer 



E-70S 



K-70G 
K-70C 
K-707 



Santos Buildin g 

and Intake 



6-6*44 



8-1S-4S 



Crib 
Pump House 



8*10-45 
8*10*44 



5-16-45 
5-51-4G 



Boppar 



B-17-44 



CI 



B U NMUCNTIAl/nD 



( > 



Bulldlnr, B 


*• P°B°**lptloa 






E-708-D 


transfer Building 


8*17-44 


5-16-45 


X-708-C 


Breaker Building 


5-17-44 


5-10-45 


S-708-D 


Coal Soreon noose 


6«fi3— 44 


5—10—45 


K-708-E 


Seal© Pit 


5-17-44 


5-10-45 


K-70D 


154 XV Switoh Yard 


6—16—44 




K-710 








K-711 


tferehouso 


7-25-45 


7-28-45 



KISCEUAIEOtE BUILDIHGG 



Bui Id in. r * Ho* Dooorli 
S-52 Ttator 1 

8-53 Tbtor Storage Sank 



8-43 
8-47 



8-49 



8-64 



Puap Bouse 



Hater Storage lank 



Ho. 1 



for Pinal 



1—25-45 



1-1S-4C 
1-16-46 



1-1-45 



8-27-40 
1-16*45 

■p™— up— w *^ 



1-25-45 
1—1—45 



1-16-46 



1-25-45 



1-16-45 
1-16-46 



1-1— AS 

* p"8v 



Gl 



EXSCKUABFOIE 8YBTP4S 



Poaorfotlon 

Piro Protection Byoten 



Aoooptod for 
Opera tloM 



Transfer 
0-17-45 



Street Uniting 8ysten 
(Poeer Bowo) 



7*£G-45 



Peraaaent 

14»B0 



Air 



6-G7-45 



Qentml Evacuation Ux»c - 0*U 
Coolant Line 
Dry Air Lineo 
Store Sewer QyetCD 
800 El»otrioal Work 



1000 Electrical 
(Tta&er£pPotin5) 



7-18-45 



8-26-45 



8 * 6 - 45 



8-S0-45 
8*«0-4C 



loop "A 11 of the Circulating 
Water Systesi* Xso lading 8 apply 

to the ford* Bacon^ and Duvio 
Oonrtlttonlng Plant 



loop *fl* of Above 
Solitary Sowor Syeteta 

fire Alans Syotexa 

Parking Areas Dreimpe, 



CI 



8-8-45 

8-11-46 
8-21-45 



B-18-45 



8-14-4C 



Atm. Boundary Fonoe 



K-27 BUILDINGS 



Building Bo» PoBoriptlon 



K-402-G 



K-651 



K-7S3 
K-CS2 



E-403-2 Ptooom Building 



K-402-C ProoeM Building 



Bulldlns 
ProcMMiB Building 



rvTgm Bnu rTOauOT P Ui I flMig 

Haste Disposal 



&J0OW&C tSWlwSn xttrc 

Oil Pillaring and Handling 



Aooepto<3 for 
Operate 



Pinal 



8-31-45 



Aooopted for 
Operation 



K-1S1 Food Purification Building 2-5-4G 



Reoiroulatinc Vfeter Pub? Houoo 12-17-45 
Cooling Tamr U-7-40 



Final 
Transfer 

2-18-4G 



U-2-45 12-1-40 



U-12-4G 2-8-40 



2-12-4C 



1-17-40 2-12-46 



2-12-4C 



CI 



SECRET GOfiiriDDJTiAiynD 



' 1 



Builds HO. 


Description 


Accepted for 

Operation 


SrSurfer 


K-1040 


Pire House So* 5 


12-5-45 


2-8-40 


K-1041 


Cylinder end Drun Warehouse 




11-8-45 


K-US1 


Shop end Tferthouee 


1—8—40 


■*™^P™^bjV 


K-1231 
K-1232 


Omommm Inn 

Conde&s&te Collect! tic Station 
HwvUaE Plant Extonaion 


12-17-45 

■••aew^^WW 

11-28-45 


fl^ftq^ Art 

2-1-40 


K-104S 


Condensate Colleoting Station 

Drtw stcrag. Am* 

Pip© Bridge S12-S to 402*9 


tii null 

10-82-46 
12-6-45 


I- 8-40 

II- 8-45 




Pip* Bride* 4oe«i to esi 


1-21-46 


1-25-40 




Pipe Bridge 402-5 to 131 


— 


8—8—46 




Pipe Idneo 


12-21-45 


< 




PubHo Address System 


1-18*40 

1—25—40 


1-28-46 
8-8-46 




Fire Alarm System 
*-««"- control %— 


•— fiV^HBW 

2-22-46 
8— 22— 40 
10-17*45 


S-So-w 
5-4-4G 
MM. 
2-21-46 






5-28-48 


4-1-46 




2303 Volt Priaeay Distribution 
Bye test 


8-20-40 


1-28-40 




Street end Fence Lighting 


2-22-46 


2-25-46 



HOSE* A dash indicates no papers signed* 




rum SAFEST? BULLETINS 
CARBIDE AHD CARBOH CHEMICALS CORPORATION 



•RSSTRICSEry BULLETINS 
i. Cylinder Storage eiaS Etujfillng 

oenvertors and sold trap •qulponxt) in 900 Section 

&• Flash Conditioning* Charging and Bmeu&tion of Cells 

4* Energwwy Bfaouation of pip— n o i During Flash 

Conditioning* Char sin/?* end Sraooetlon of Cells 

6* Operation of Serviee* and Pttrne and Product Boose 

6* Operation of Feed Purif ioatiou Cysfceu 

^ ?• Operation of ffutto and Surge Bystsa 

8* Borvioing Cold Traps at tins IfroouFdsr stctlons 

9* Cleanup after ISnor Leaks 

10* BSandlinr of Contandnated Bouloasait ( ojcoop t e omarters ^ 

U. Operation of Decreasing Piekling Area 

12* Operation of FUrnaos Soon and Basetaant 

IS* Emcuation Prooedure for the Conditioning Area (Puraaoe 

TRo oro snd Bessaeent) 

U* Duoping Carbon traps 

IB, Entering Cell Bnclosu*e 

16* iS SS a Hanfl ' > ^ ng * <u * 3 * M, ** a C of Eiec tried Protective 

17« Triehiorethylene 
18* Caroon Tetrachloride 



10* 



21* 

a* 



86* amoral Plant SAfoty Eulen 

EC* Industrial Aooldoat Pr o w m t i on Sign Standards 

27. Traffic Control Signs 

28* Bffaoto of E 1b otr iocil Shootc 

29 Portable Eleotrioal B q u ipa o nl 

SO. Standard* for Inspection* Sterago* and Distribution 
Of Abrasive Grinding tibials 



84* Spsoloo of Wood for ladder tee 

86* Hood Stso ladders 

87* Portable Straight (sMglft eootion) Wood ladders 
80. 
80* 

40* Wood Scaffold Planking 

^lsV# Ws**C7 *^ •"V v*Vw ** *Vl isjIV wV V* * waM»» 

.4 S% J^. — ...... f% — . JfcJfc— SI M 

**• vUtXXgger oOeuTOlOJB 

4S# Foot Soaffolds 



46. 



47. 

60. 

$u 

66. 
64. 
66. 
66. 



60. 
60. 
61« 



CI 



S-8 



Bo&tsv&lao* Chair Soaffolta 
Swponfled ScNftff olds 
Soodlo Bmq Scaffolds (iron Worker© * 
Oorpenteri* Portable Bracket Soaffolda 



China? Sooffolda 
Pol* Scaffolds (wood) 



Fiber Bopo 



Mkbw.1 lifting 

Color Oodl&g for Cylinders Containing Ccapreised tea 



m oowimrtui? bcli£Tiks 
of Proooof 

"SECHE1" BULliSTDE 



Ferflnorohepttme 
(dim* 



S*C Hydpof 3Luox*lo Mid 

S*6 Fluorinatad Lube Oil 



C£ 



o 



n D CNTI A ItttB* 

KELLM. OPiiRATIKG UaKUALS 



0 



I 
1 
II 
III 

IV-Part I 
IV-Part II 

IV-Part III 

IV- Part IV 

V- Part I 
V— Part II 

V-Part III 
V-Part IV 

VI 

VII 

VIII 

II 

X 
XI 

XHI-Part I 
XIV 

XV-Part I 
XV-Part II 



54 Stage Operating Manual - building K-303-2X 
Conditioning and Associated Functions 
Coolant System 

Dry Ik System for Section 300 

Mobile Service Units - Vacuum Pumping «juipment 

Mobile Service Unite - 716 Supply, Purging, 
and Disposal Equipment 

Mobile Service Unite - 216 Supply and Dispoeal 

Mobile Service Unita - 616 Oiapoaal Unite 

Utllltlea - Heating Plant and Steam Distribution 

Utilities - aeetrlcal Systsm 

Utilities - Plant Air System 

Utilities - Recirculating ftater Cooling System 

Lubricating Oil System 

Section 100 - Feed Purification System 

Dry Air System 

Buildings and Building Utilities 

Special Valvee 

Proeeee Control 

Analyses - Analytical Methods 

Process Pueps 

616 Recovery Cell Servicing System 
616 Recovery 00^ Refrigeration System 

C3 



I^HriDENTlAW 



Volwae Title 

XVI Sraponuy Purge and Produot System • Top of 2a 

XVTI £10 Clonditlonlns for Freeess Area, 

mil Oase I 

XIX tfeBfi 8peetroneter and Line Recorder 

XX Bnlinra Sealed Baoloroeetinf' Pons 

XXI Burge and Waste System 

XXII fiBBporary Purge and Product System • fop of 2b 
XXIII*Part I Co av e r tor Condi tioninc Stands 

xxiXI-Pert II Putsp Conditioning standi 

XXIII-Part III 816 Diapeaml Toeer 

XXIV Carbon «tr f ng Plant 

XXV C&aa II 

XXVI Case III 

XXVII Central Control Soma 
XXVm-Pert I Diffuaion Puree Cascade 
XXVm-Part II Alternative Purge Procedure 

XXIX Case IV, V 

XXX Spaee Beoorder and Its Use in Ugfet Qllnont 

System 

XXXI Boildings and Building Utilities for Plant 

XXXII Dry and Servioe Air for K«B7 Plant 

XXXIII Process Pump Xaibrioatlnc Oil System for K-27 Plant 

XXXIV K-2S, K-27 Combined Operations 

XXXV Coolant Systen for K-27 Plant 



C5 




cniiirinEMTmiiTTR 



Title 

Dry 74 • Systexa for K-87 Plant 

Bee ireula tine Bator Goollng Bye ten for EMB7 Plant 

616 Beeowryt Purge and Product Systems for 1fce 
Plant 

Surge and Abate System for K-87 Plant 
Pood Purifioe tlow Byetets for K*fi7 Plant 
Central Control Boon for K*S7 Plant 



K-25 SAFBT7 STATISTICS 



1944 



1945 





Frequency 


severity 








Carbide and Carbcn. (10 raw.) 


8,00 


0*81 


Clinton Engineer Works 


6*80 


0.81 


f«T\ Til w I it l/UwUIV 






Aaorloan Chexaloal Industry 


10.84 


0*01 


Carbide and Carbon 


8.22 


0*92 


Clinton Engineer Works 


7«70 


U07 


tfenbatton District 


8*80 


0#7C 


Ansrloan Cbenloal Industry 


io.ce 


UOG 


Carbide and Carbon 


4*06 


0.2D 


Clinton Engineer Works 


8.98 


0*19 


Ifenbattan Dletrlot 


8,70 


0,10 


BOTEi Prequsnoy rats le the nucbor of lo 


ot-tlw? injuries par 



ad 1 lion nan*toouro of expoour©. 



Severity rats Is the nxzaber of days lost per t hou s an d 
norrihouro of exposure* 



M 



K*4$5 PLAHT 




4* 

e# 

6. 
7* 

XO. 

u. 

12. 

14. 
16. 
16* 
17* 

10. 

to. 



Installing nu • 



E&diation - Alpha radiation from surfaces is *»asured to 
evaluate uranium deposits. Uraniua content is air is 
evaluated in a similar nanner. Guam, radiation is 
Measured to nake certain of safe working conditions, and 
the uraniun content of earbon traps is measured by guana 
radiation absorption. 



in 
in 



Barrier laboratory research* 
Miniature converters for #** study of mi 
Besearoh on terrier application. 
Physical and ehssdoal studies of oorroaion products. 



f luoroo&rbons. 



Analytical research and developwrat. 
Besearoh on alpha and fission counting. 

The devolopjoent of a dry type vueuuc puop. 
Mobile uranium hemf luorlde condensing unit. 

Toots of purge stags pumps* 
Seal development. 



tial instruBMmti 

«... 



em nmnmm 



go. Projoot 

Si* Development of eqv&paent for reooveiy of xaetai from ma to 

proosss satsrlal* 

22. Dswlopnent of a nobile ooXd trap. 

28. Substitute pumps for 600 Seotlon. 

84* The review of teohnio&l data, - physical properties of 

Material* 

26* fabrication of pjastio nateribls* 

£6. Installation of a 20 stage pilot plant* 

87* Development of a gas bearing blower* 

SO* Study of aajor revisions and addition* to the gaseous 

diffusion plant* 

51* Converter unplugging study* 

82* Beoovery of ooded ehealoal* from plant uastes* 



cc 



KXJ6 HAINTESiKCE EXPEEXEBCE # APRII^UOTST 1045 

Cauae Itafoor of Oella Shut Pma 

April My June July 

Seal Failure 
Ponp Upollwc 

rap M9VQP0 
nop BQArxngB 

tube Oil 8y*twm 
Coolant 8y»t«m 



Plugged 8t*£M 
Eisotrioal Kqulpn»iit 



85 


80 


84 


82 


16 


B7 


7 


11 




8 


10 


7 


* 


8 


8 


8 


7 


U 


11 


88 


18 


8. 


13 


8 


8 


4 


8 


4 






8 


1 


m 


8 


88 


8 
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K-26 KXPKRXJSECB, SEPTEMBER 1945 



Cftuse 



6<Mtl Failure 

'Vfeilvo LMlofcgB 

Ufce Oil 
Coolant System 
InstruuBuli 
Pry Air Syatan 



Lost Time 



Teste 



(kill, tteyg 
189*6 

20*2 

14*2 
22.2 
0*7 

IM 

14*8 
2*6 
29.5 
7«S 
17*0 



Total Operating TtwB 

1.81 

0*14 

0*10 

0*15 

0*005 

0*09 

0^10 



Total 



551*9 



0*20 
0*05 
0.12 

2*27 



C7 



Stage 
Stag* Uotora 
Stag* Poop teals 



Seal System (otter than seals) 
Xnstru&ents and Autonatlo ?al*es 
Ufbe Oil Systtn 
Coolant System 
Elootrloal Power Bqulpanat 



Bxeeselvc x&leakag* 
Xnstrunent Air Lines 
fpoelal Engineering *tete 
Inventory Beeoeery 
Mlsoe Uaneoue 



Cell 



1,881.50 
10,870,78 
8,816*48 
201*00 
1,884.48 
180.60 
884*02 
86,466.77 
8,008.00 
1,608.88 
471*88 
8,800.08 
80,08 
7,804.60 



Per oent < 
Lest Tlse 

■ Ti i ail 
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CONMULNIIAljiitt^ 



JiAHHATTAK DISTRICT HISTORY 



BOOK II - OASJ50US DIPFUSIOS (K-2C) PROJECT 



VOLUME 6 - 



OPERATION 



APPBKCUt "D" 



PHOTOGRAPHS 



Title 



I. 
£. 

4* 

6. 

6. 
7. 

8. 
8. 

10. 
11. 



Sectional View of a Stag* Converter. 

8tage Punp installed in a Coll, showing Saal Tubing for 
litrogen. Vacuum, and Dry Air, and Lubrioating Oil lA.net 
in foreground. 

Elaotrleal Control Room in Main Switoh Houao 1*704. 



Instrument Panel Boards for two Calls, with Call Block * 
Valves in foraground. 

Rear Tiow of Coll Panol Board, •bowing Pneuaetio Tubing 
and Elaotrleal Wiring. 

Interseotional Cell Panel Board. 

Typieal Instrumentation within a Proa ass Call, ahowing 
Pressure Transmitting Equipment, Stage Control Valve, 
and part of the Casing of a Stage Pump. 

View of Baseuent of a Typieal Prooess Building, showing 
Coolant Coolers, Ventilating Fans, and Ductwork. 

View of Cell Floor between two Typieal Prooess Buildings, 
showing Withdrawal Alley, Cell Enclosures, Stage Puaps, 
and Ventilating Ductwork* 

View of a Typioa> Pipe Gallery before installation of Dry 
Air Piping Enclosures. 

View of a Typloal Operating Floor, showing Cell By-pa* «, 
Direct Reoycle, and Inrerae Reoyole Valves | Ventilating 
Duotworkf Pit, Motor, and Surge Drum for Coolant Pumpj 
(left center); end Seal Exhaust Vacuum Punp and Carbon 
Trap (center) • 

Converter Conditioning Purnaoe Stands in Building E-1401. 



C 




Title 



Typical Converter Running 3eet Stand in Building K-1401, 
•howing Comforter in plaoc for Porosity Testing, 
Circulating Pump, Valves, Piping* Inatrueentation* Leak 
Do too tor # fli^i Vaouun Putap, and Swltahge&r* 

Process Pump Conditioning Stands in Building K-1401. 

Alpha and Fission Counting Room in Laboratory K-1004~D» 

Panoramic Aerial View of the Gaseous Diffusion Plant, 
facing south* 

Banoranle Aerial View of the Caseous Diffusion Plant, 
facing northwest* 

Aerial View of Power House Area, feeing south. 




eON HDCNTIAURD 



Dl 3eotioral View of a Stage Converter* showing! 
A - Process 3aa Inlet* 
D - 3ta.~a Cooler Tubes* 
C - "A" 3treaia Outlet, Fnriohed Diffusate. 
D - Barrier Tubes. 

B * •BP Stream Outlet, Partially Depleted Ofts. 
P - Baffle Plates, 



D2 5ta^ Prop Installed in a Call* showing Seal Tubing 
for Nitrogen* Vamaun, and Dry Air* and Lubricating 
Oil Lines in foreground* 



_ — _ _ . — » — - , ... . . 



pohin nriMTi /lljqcx. 



C3 Electrical Control Room In Ifein Switch Houao K-704. 







■ , - ■'„ 




D4 InstruEwnt reuwl Doardo for trjo Cells* with Coll 
Block Valvaa in for© ground. 




I 



GOMriDEMTiAiynp 



D6 Interactional Call Panel Beard. 



-SECRETE ^NPIUEHlTiAyim 



D7 Typical InstruraMitatien within a Process Coll, 
showing Prosaurs Ti-aKsnltting Equipment, Stags 
Control Valve* and pars of the Casing of a 
Stags Pusjp. 



CECKET ^"nnamAumf 

* » 



- — - , „ ._ -_- ... ..... . . 




eONriPDHTIAUW 

• 



m now of ^uMKcont of a Typical Prooesa 3uildin ff , 
aborning Coolant Coolara, Ventilating Fana, and 
Duotnork. 




» " 1 " 



J 



08ffl HJHWIWRD 




-4P 



limr of Cell Floor between two Topical Prooaae 
Duildings, showing Withdrawal Alley* Cell 
Snolosurea a Stage Poapa, ana Ventilating 



O 



— — ^Tincfini 



View of a fypioftl Pl T* Hilary before inatallation 
of Dn All* Plolna EBAloaures* 



eeWPIPflWHAMBB 



■ ■ 

Dll Vi«w of a Typloal Operating Floor, thawing 
Call By-pass, Direst Beoyole, and Invsrsa 
Raoyole Valvest Ventilating Ductwork^ Pit, 

(loft genter)j and Seal Sxhaust Vacuum 
Puap and Carbon Trap (aenter)* 



gm i uDiTift i /nn 




D12 C oniwrto y Conditioning Furmce Stands in 
Building K-140X, 



> 




D33 typical Convortor Running Tteot Stand In Building 
K«l40l» showing Convtrtor In plaoa for Porooity 
bating* Clronlating Puop, miw. Piping* 
Inatrtaamtation, Leak ratootor, High Vacuum Puap, 







DM Proc*ai Pwap Conditioning Standa la Building K-1401* 



BONNULNIIAL/RD 



D13 Alpha and Flaoion Counting Room In laboratory 

ffulflrttoia 




I 



GOH[" I DCNTIAL/nB 

Dlfl vPanoraaio Aerial View of the aseoue Diffusion ; \ 



Plant, faolng south, ahowin^i 
Sootion 300 -~''ain Cascade - oentor* 
Oootion 400 - IT-37 Area - right. 



Section 1000 m Adsdnlstraetion Area • loft background* 
Oaotion 300 • Recirculating Cooling -ater Ptuap 

House ami Cooling Towora - ri^ht 

£*oro ground * 
Poplar Creek • right* 



Proceeding fron the Dase of the tooard the 
background, Buildings shown within, and Just behind. 



K-1030 - Electrical raintemnoo Building* 

K-1101 - Dry Air Plant, To left of K-1101 aret 

X-1201 - Air Compressor Bouse* 
K-1102 - fan and Transformer Building* 



K-SOO-C . Process Coolant Plant, 
IC-1024 - Instrument laintenanoe Building* 
K-101 - Pood Purif ioation Building* 
K-601 • surge and Jaato Building, 
15-1029 - Field Office Building* 
K-10B4 - Field Office Building, 



CONflDCNTIAL/RD 



D17 f'arjoraialo Aerial Vienr of the o&seous Diffusion Plant, 
facing northweat* 




uouriDQ i Tifti i 'nf r 




D18 Aerial View of Power House Area* feeing south* 
She Clinch River Is shewn in the background* 
Also shown, pr o c ee d ing diagonally from the 
leeor left corner aret 

K-709 - Switch Yard* 

K-704 - rain Switch House* 

K-702 • Turbine House* 

K-701 - Boiler House. 

K*707 - Auxiliary Switch House* 

K-706 - Pvmsp Ilouse* 

K-705 - Crib House* 
The Coal Storage Pile is shown in the upper left 
corner* and a Portion of the 3-60 Lis la Process 
Building and Auxiliary Buildings at the lower 
rl#it (Book VI)* 



msmvm district hjsjoh? 

II * Q6SBQW DIFFOCXOr? (8n85) PROiJSCT 
* « 
AFPSBDXS •BP 



lh» following Utt tabulate prim opwrwttag oontraotB 
fMrteini&g to tt* 8*85 Project. Coot figweo *i* *ff*ot&fo *a «t tfa* 
«4 «ff the flaoal year 196C« 



uuim idchtim ff?n 



CONTRACT 30. 
TIPS 



sa; i at cotfnucra 

3f FEttlVI TATS 
'STHCD or LSTTiaa 



aOGffi OFFIC3 OF 

co;iTHACica 



SCOPS OF Wtllt 



ff-7406-eng-26 
Coet-plue- 
flxed*fe« 



??ew York, If* T« 



tf-7406-eng-268 
Coet~plue« 
fixed-feo. 



W-7407-enf-34 
Coet-plue* 
fixed-fee. 



Carbide and Carbon 
Chenlcala Corpo- 
ration 

13 January 1943 
Seleoted by General 
Orovee, negotiated 
by Sow York Aran, 
anl approved by 
Gonoral Croraa. 



Hookar F.leotroahenlaal Niagara Falls , 
Conpany 9. Y. 

27 Saptanbar 1343 
3egotlat«d by 
Sew York Area* 

Ford, Bacon and Dawie, N«r York, 3f. Y. 
Inc. 

26 Ootobar 1943 
Regotiated by 
Saw York Area* 



Operation of tha 
diffuaioa plant, 
and coneultezit a a 



Engineering, daai 
▼iaion of oonstro 
proeurenant, trail 
pare oonal, and op 
C-310 produatiott 

Operation of tha 
oonditioainf area 
and aoid diapoaal 



\ 



buNi lULMiifli fnn 



ops ow >toax 



CRIOISAt 
CONTRACT 

AMOCB? 
(2fOf IICUJD- 

i::o F5S) 



MODfFXBO 
COHlSACr 
S3TIVATSD 
AKOUHT 

(SOT 
im FTSS) 



COSTHACT 
. PAIUBSTS 
TO CATS \ 

(50? I8CUJD- 

133 FS3) 



patkhi 

TO LAI 



jratlon of th« gaseous 
'fualoo plant, aid raiaaroh 
I consultant aervlo#»» 



lnaaring* design, »up«r- 
Ion of oonatruotion and 
ouran*nt, trniaing of 
aonnal, and operation of 
16 produa tl on plant* 



;3,ioo,ooo 

pludi 

800,000 
par yaar for 
raaaaroh and 
4,600,000 
par month for 
oparatlon* 



ftt9,PO0 



ration, of tha c-26 
dltlonlng nr*t ( 0*816 
aold diapoaal plant 



dlaposal 

• 



6,864,000 



TOTALS i 



U19,000,000 
through 30 
Juna 194? 
plu» 

29,000,000 
for oloalnjc. 



619,000 



361,544,167 n»3fi4,U 



335,831 



3,834,000 3,760,708 



22,01 



18X.M 



68,648,698 1,553,0] 



OO'HriDDITIAL/nD* 



ODJFIBD 
CONTRACT 
PSTIUATBD 
AMOUTJT 

NOT I3CLUD- 

AM TO) 



CONTRACT 
rATUBJiTS 
10 CATS 

(SOT ISCUJD* 



FIXSD FSB JJIATS8IAL TOTAL COS- SSTTJATED 
PAXIteSTS f 0H3ICH3D TRACT TOTAL C ON- 
TO cats at ooms- costs tract costs 

JSJIT TO DATS diiSI 

TO CATS CoaPUTED . 



113.000,000 
through 30 
Jun* 194? 
plus 

28,000.000 

f Of 



361,644,167 $1,354,180 $11,060,716 *75,989,060 $137,416,500 



619,000 



26,060 



164,176 



181.600 



188.600 7.139,109 7.600.000 



68.646.698 1.668.060 




VkW&rm DISTRICT HISTORY 
II • GASEOUS DIFFOEIOH 

VOHBE 6 » OPERATIOIT 
APPBKDIX *F" 



toy P»r»ean»l # K-25 OprnttloiM Offlo© (MB Diviti«m) f 
toy Pwm atlj Cwblde *tv < 



CECTET e o m i u d i tialtp 



-TfTTiT- COHr i DEN TI AL/nb 



SET FSB80B18SI« B*26 OPERA.TXOBS OFFICE 

{MB nmsiGB) 



Coota Ut* CoU H. W« • &GB Operations 
f io fo April 1B4G, ChiofTx-25 Dl 



Officer from 8 October 1944 



Erace r» lt» Col, gg g» « Special Assistant to the K-85 operations 
WiMr IK-SC Bivisien Chief ) fron I tobrmry 1946 to 80 
1946* Assistant Chief, Division frat 1 Ally 1946 to 




• Kxeoutife orrtoer,^s> 
* Chief, Plant Operations Braxtoh from 1 lfereh 



R* B« • Chief* Safety end Security Branch from 
87 

end Supply Branch from 




J* m X-25 operations Off ioer from 82 February 1944 




V. L» - Chief* transportation end Supply Section fron 



end 8 apply Branch fron 80 



Engineering 



Huffi 



g« E» • Chief ■ Prodaotlon Bets, end Shipwmte Subsection 
to 6 



fraoy^ Captain C» 0. - Chief* transportation end 8tt?ply Section from 



Anderson* let tt« W» 8, * Chief* Safety and Security Branch from 88 

tattoo XOflC 



G0NFIDLHTIAL/nD 



BaranowsVA, let Vt, F» P» •» Chief, Research, Spooial Itteriale, and 
Production Data Motion from 12 April 1945 to 14 Bay IM5« and 
from C October 1946 to 4 September 1946* Chief, Research and 
Special Materials Subsection from 15 May 1945 to 6 October 1045* 
Assistant to Chief, Plant Operations Branch from 6 



Brook, 1st Ut» tm m 1*85 Security Officer (District Intelligence 
and Beeuriiy Division) from 6 October 1944 to 14 February 194G. 



Anderson^^J^p, • Chief, Englneerinc Section from 80 Ally 1946 to 
Blabely, ¥• Tm + Chief, Artwril nl stratlfc Branch from 8 April 1946 to 



Bannooh, Julius , * Chief, Safety and 



Bayoook, T# J. » Chief, Research, Special Materials, 



toxins, Aaron* • Chief, En g in eering Seetian from S6 February 1946 to 
" 16 July 19 46, 



Peyto n* BU ** * Chief, 
mmm fjr^pSjfl t 

Boners, ff, R, • Chief, Plant 



KEY PERSOKHBI* CARBIDE ABD CARBON CBEMXOAIS CORPOEATION 



Abbatlello, A* A* - (February 1966 to praoont) Senior Design Engineer. 
At ham aseistsd In devolopnwit of laboratory apparatus* Directed 
development of speoial equipment on pumps* barrier end welding 



a«rih, P« U - (March IMS to July 1946) Plant En-lneer. Beaded 
original Process Design and Development Department* Design 
changes and studies mere nunerous* In addition, supervised 
Inspection and transfer of buildings from construction contractor 



Arnletoad* r>r. F* C* - (February 1944 to June 1946) technical Assistant 
^o Superintendent* Process Division* Organised 'Vacuum fasting 
Department* Hub responsible for development of personnel and 
training* developed toohniquos used for testing equlpasnt in 



Berber, P* A* * (Deeaaber 1948 to present) Supervisor. Central Methods 
Wit* iCt SAM. served as adminietrative assistant to bead of the 
barrier program* Established liaison with BAT* Bell Telephone 
laboratories* Undo Air Products Conpany, the Bafcelite Corpo- 
ration* and the Hew Jersey Wsehlne Corporation* all engaged in 
barrier development and production* Responsible for editing and 
issuing eonsolldatsd progress reports on barrier* 

Barnott* H* 1— » (Dessntber 1948 to present) Supervisor* Qeneral Bngi«* 
neerinr Department* Supervised p roc u r em ent of equipment end spare 
parte Insuring continuous operation of the plant* Coordinated 
procurement of material with sells* Engineering Department* 
Assisted in development of sAlmtsnaaee prooedure* 

Baraett* S* C* * (Dooos fecr IMS to present) Luperlntendent* Process 
Division* Originally assumed responsibility for organisation* 
^ administration and personnel of Process Division* Initiated 
organisation of shift groups for operation and directed and 
supervised integration of auxiliary and accessory unite into the 
division* Sas responsible for economies evolved through directed 
consolidation of dep ar tments and groups and for increased 
effioienoy trough advances in operating techniques* 

Book. Dr* C. K* •> (January 1945 * June 1946) Assistant to Qeneral 

Superintendent* (June 1946 to present) Director, Research Iabo* 
ratory* Did much of technical work en conditioning of converters 
and acceptance tests* Served as Chalruan of Speoial Ha tarda 
Committee* Directs research laboratory* 



Bliss. U A# - (Deoeefit>er 1942 to present) Vioo-^resldent, Undo Air 
f-roauorBi Oospany* Took pert In original negotiations with 
District* Prior to Carbide** association with the Projeot, was - 
instrumental in securing umnitei ra&toriule for research work being 
carried on by others* Consultant on natters affeotlng the Project 
end acted as coordinator between Manhattan Dietriot and over*all 
. Carbide activities in the Project* 



Boudroau* ft* p* » (April 1945 to present) Research Engineer* 
in design, development and test of ©ws bearing blowers 



Assisted 
and assoei* 



Brown, G. F* » (July 1945 to Boveaber 1945) Office Homager, Hunt** 
footuring Off ioo Division* Set up and superrised accounting, 
Stores, Receiving* Shipping systems and hired and orgmiaed the 
staff to mints. in then* At one tins* his force amounted to 1800 



Calllhan, Dr» A. D. - (Deeea&er 1941 to present) Supervisor* Physios 
Beaearoh* (At 8AH enter Colunbin tktiverslty ana Carbide to 
fcmroh 194C* then to Oak Ridgo.) Directed and participated in 
devolopraant of swthods of stabilising barrier for plant operatloni 
conducted investigations of naterSal transport through barrier* 
At Oak Ridge* has superrised physios research laboratory and 
critical bus nwaeureaents and assists in direction of barrier 



Comes, H» W* » (Hay 1944 to present) Assistant Superintendent, 

PrcoeeTTDlTieion* Conducted design and iu^io es swn t of special 
equipment for use In Utilities Dopartiaout* Developed procedures 
for water, treatment and distribution*- for handling low dew* 
point air system In unprecedented quantities* Supervises all 
facilities for water* sewage disposal* and air, and the process 
•beast plant* 

Center* C* B* * (February 1948 to present) Plant Superintendent* 

Hrat Carbide nan assigned to the Project by Dr. Felbeek* Assumed 

responsibility for feming an organisation to operate K-85* In 
Bow York, performed eonsulting services pertaining to plant 
layout, design of equipwmt* and design of auxiliary buildings. 
At Oak Ridge* was responsible for All adnlniatratlvo functions 
and establishment of polioies* Bandied all problem incident 
to starting up* and brought the plant into operation within 
preeorlbed tine limits* f*s directly responsiblo for operation 
of power house and for plant divisions of industrial relations* 
equipment test and inspection* plant protection* transportation, 
sminbenanoe of buildings and grounds* and the esuntfacturing 
offioe* Prepared all eatimateo re-ardinc budget, housing require- 
ownts, and personnel* Participated in town management through 
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Connor* B» C« e> (March 194E to April 194C) Administrative Engineer* 
Responsible for vork plannlnci coordination with construction 
wad direct supervision of Vacuus Test field operations* Organised 
and directed operations control doparfeMent# 

Connors, J. Jr. * (Kollex, April 1944 to Septeatoer I945| Carbide, •, 
September 1946 to present) Supervisor* Special Plant Problems 
unit. Kespons ibis for p lannin g and perf ornance of numerous tests 
covering automatic instrument perforuanoe, purap seals, power 
requircssmts* operations prooodur c, ohemlo&l and statistical 
studios and Inventory calibrations. 

Corson* Dr. e. IL, «> (February 1948 to February 1946) leobnioal Assistant 
to General iiuperintendent. theoretical physicist on theory of 



critical mass* ebaln reaction, and isotope separation by gaseous 
diffusion* Directed studies cm radiation hasords and production 



C. P» • (ftobruary 1944 to present) Supervisor* Converter 
and Unplugging unit* Responsible for research c 
consumption and oorroalon In the plant. Research engineer on 
oondltlonlne specifications and barrier research* Technical 
iscntatlvo to Chrysler Corporation on 



. Cromer, S. J. - (6AU, February 1948 to Iweriber l944f Carbide, loveaber 

" 1544 io March 1946| too Alamos, fcfcroh 1946 to January 194?| Carbide, 

January 1967 to present) Bead of Engineering Development Division. 
Organised and staffed development and design department. Directed 
activities on plant research and development. Supervised design 
construction and operation of a gaseous diffusion pilot plant at 
sai« Laboratories* Directed clutonlun Droduotlen at Los Alamos* 

Daniel, C. W. ♦ (January 1944 to present) Supervisor* Statistical 
Analysis unit. Assisted In test for precision determination of 
enriohnont factors. Initiated and developed application of 
statistical nethode to use In proper measure of precision in 

variable causes. 



» P* - (September 1948 to present) Superintendent* Equipment 
est and Inspection Division. Concerned with development of 
program for assembling data and conducting tests on equlpaent for 
fire and aocnleelon basards> to eliminate failures of equipment 
and sources of fir**. 

BdjBonds. B» 0. • (Septeaiber 1948 to August 1948) Senior Research Ingl- 
neer."~"Isslsted In studies In relation to all phases of eolA* 
trapping Including refrigeration. Assisted in study, developnent, 
and engineering of f luorooarbons and barrier smterlals* Checked 
oper&tlnc manuals, drawings, and specifications. 



Felbaok* Dr« C« T* * (January 1945 to present) Project Manager. Con- 
oerned with taolinloal features and itfmlnletratlve Integration of 
entire gap diffusion Project* Responsible for development of 
polioy end coordination of activities with District officials. 
Has responsible for a Urge part of the early successes in carrier 
development and In oonstruotion of a removable ptsap seal* Be* 
sponsible for aeay of the significant design ehangee nado prior 
to 



FlioklnRer* E* p. • (February 1944 to present) Dspartnsnt Bead* Process 
Division* Organised and trained foreman and operators In ore* 



eedures for conditioning of the plant* Org&nlsod and trained unit 
In recovery Of waste oaterlals fron eleotroaagnetlo plant* took 

all process services in Hie Oaeoad* 



Forward* L, L» • (Sepbwaber 1948 to present) Superintendent, Instrucn»nfc 
Division* Assisted designer in preparation of Instrunant Instal- 
lation drawings and in eeleotlon of spooial design instruraents and 
control cethods. At oak Rides* organised and directed fron 
Inception the Instrument Division* responsible for eonplete 
tr&lntenanoe and reolanatlon of instruments* 

Froonan* S* S* * (February 1944 to present) Supervisor* General Engi- 
neering. Assisted in barrier developssmt program and conditioning 
pilot plant* Prepared operations annual for Haste and Store 
(ft*tt) Of I-*S. 



flarrott* Dr* G. A* •> (February 194G to present) Supervisor* Separation 
Ferfonautce unit* Responsible for eonputatlen and anRlyels of 
plant performances* Directs plaaniag of production schedules* 

fflLvons* G* C. * (August 1943 to August 1944) Assistant Supsrlntsndent* 
' Power Division. Responsible for organising cad directing start** 
op of K-CG Power Bouse* 



• (Deoedber 1948 to swptsaber 194C) Supervisor* Povslopiemt 
Assisted In devolopmsnt on uses Of fluorine* , 
Orfsuslsed and direotsd group for final inspection of elsaalnr and 
conditioning of all parts and euulpaent* Organised and direotsd 
group in confutations for specifications for acoeptanoe of eon- 



Bancs. W* U * DecoBfcer 1948 to December 1945) . 

Process Division* At SAM directed all Carbide personnel en 
to the various sections of the laborat o ries* At Oak Itidgo* 

wwf^JDkUHPQ • VJes^HwwWsn* wQV VlMwu viWIll ACTEow Dvvv*vU| Wlfl^ # v*- 

sponsible for ordering* receiving, storing* 
and accounting for all coded ehesdeale at K«25. 



Henkln, L» A* » (Kellex, February 1945 to September 1946* Carbide, 

K*m'4ttw»'hwy IMS tO STVSent) SUDCrVilOr. Senaration P* »f i> nu Biw i 



Unit. Responsible for development of cathode for oonputlng and 
analysing plant perfonmnoea and planning production schedules* 

Hubor, A» P* « (January 1944 to present) Assistant Superintendent, 
Process Division* Supervised and organised the fluorine ssunt* 
f&oturinf area and the nitrogen vaporisation plant* Organised 
and dlreoted the Field Conditioning group* Served as Area 
Supervisor in 806 and 812 Sections* and as Cascade Operations 



Hull* Dr» P. S* * (Deesasber 1948 to October IMC) Superintendent, 

^^^^^^^^^CtCSELSSCi mmm Tft*t.^*Ji •» Si ^***v - - - * **^.a % _ « A * — — - ■ ■ j i* m m»Au m n *t **,*% SJS* JjSJstP 

laoorawry v&Tis&an* urgnnisea leooravory ror control or mo 
plant* for lsotoplo analysis by eountln~ and nass spestroneter 
methods, as mell as ohamioal and physical tests of raw materials, 
prooosB gas* and prodnot* Supervised development of lsotoplo 



Humes* W* B» • (Ford* Bason; and Davis* Ino« f April 1844 to April I045j 
carbide* April 1945 to present;) Assistant Plant Superintendent* 
As Assistant Division Superintendent (Process) une responsible 
for bringing Area VT into produotlon* Transferred to tfelntenanoo 
Division to ostabllsb Job improvement methods, control records, 
etc*, taking over the Division as Superintendent In January 1946* 
Sssponsiblo for all nalntsnanoe in 1^96 Area* 



Hurd, Dr* F, W* • (October 1942 to Deo sober I945f Carbide, December 

IMS Id present) Assistant Superintendent, laboratory Division 

(later Superintendent) with Manhattan District at SAJ1* Assisted 
In design of apparatus and structure at Oak Ridge* Participated 
in dovolopaent of mass spootronotor, alpha and fission counting 
In lsotoplo analysis* Designed oountlnc laboratory for 6-60 
liquid fhernal Diffusion plant* Specialised in various oeunting 



Kassner. A* 0** M* D» - (femreh 1944 to September 1946) Director, Medical 

^^^^Bl^T^^^^^^ ^^^^^T^^^^^^^^r — ^ — * a m**uS A A ^ m ^ *V ■ fi fl*> — -* ■> _ . e> |*j|i* M nr ■ i mtoV O P S b fc? 

iwparunenu* .urgen&sco aw urocuou oarowio vupons&r} s* swso* 
Dlreoted and assisted In studies on occupational illnesses, special 
hasards exposure, safe Job methods. tJfader his direction, the 
elides gave nedleal attention to as -high as 20,000 patients in 



Klneey, Tl* D* - (February 1944 to present) Osneral Soperlntendent* 
sponsible for seleotlon and assignnant of qualified personnel* 
Prinolpal oontributions were during design and construction In 
verification of design of process and changes in design and layout 
to siapllfy process* Developed methods of operation mbloh were 
relieved of theoretioa Incumbrances and resulted In earlier pro* 
In reduction of personnel requirements ax 

In 



Knapp* C* W* » (March 1944 to January 1947) Assistant Plant Super- 
lntendent. Directed operations in conditioning building and was 
reeponDiblo for perforeanoe In oooordoneo with * 



Korsiyyer. K* D« * (March 1944 to present) Department Bead. Engineering 
Do Wlopoont Division* Assisted In pilot plant production Of 
special barriers* Conducted special tests on now typo sonverters* 
Determined by pre-operatlon best operating 



Un*> t> E* * (September 1948 to present) Superintendent* Industrial 

Belations Division* Or^mlsod and directed division fron iaoeptiaa* 
Responsible for establishment of wage and salary schedules sod 
enployee benefit policies* Directly superriaeo all the divergent 
functions 
and sorvSoos* 




for aooeptanoo of equlptaent installed in Process Area. 
Bet up prooodures to be followed and administration of details on 
vsjang over euiicingo zrotu construction* Ann; ma s oerec ana 
processed design changes in Process Area* 

lyon* Dr » A* H* * (Drey Project* Tele Onlversity* April 1948 to 

January i»48| &m* January 1943 to February 1945f Carbide* February 
1946 present) Supervisor* Barrier SeeeejroH* Assisted In 
electrolytic research and extr a ction pro ce s se s * Bseoaroli on 
deuterium separation and ^bsmry^ water piles* flupervised and aaalsted 

Mans* 0* 1* «» (July 1948 to Ootober 1946) Superintendent, Poser Division* 
" Wsooneible for operation of power division and distribution or 

■veinPNMewev *s^fw wewwt* vw*> |^www* m*^. vam^^s* «»*^w w*> evwwww 

aU 



tfcvroone* J. J, « (Sovenber 1948 to July 1945) Enploytsmt Dlreotor* 

Xndos^Sel Selatione Division* Directed aU enploynwnt activities* 
Organised and developed field rooruiting croups* Under his 



Ifcrshall* E. it. * (July 1948 to September 1944) Superintendent, Power 
Division* Called out of retirement* be represented Carbide in 
approval and acceptance of design for poser house and distributing 
system* Be organised the division and inaugurated oporations and 
the division until leaving beoauee of ill 



Marshall, J* A* - (Deoosjber 1948 to present) Assistant Superintendent* 
Process Division* Bet up procedures for training and trained first 
supervisors and foremen on Job* Participated in developasnt of 
centrifugal punps* Directed and supervised start-up of first 

Cascn and K«&7« 



HoBlrnoy* E. Cm * (January 1944 to preBont) Assistant Shift Superintendent, 
Process Division. Participated aa research engineer to wchanloal 
equipment for pilot work at &AU« At Oak Ridge, assisted In original 
organisation of shift «eb«up, later taking ever supervision of 
Area VI, then the combined Area* XXI and IV* 

IfeDcraott* U» P» + (September 1944 to present) Superintendent, Plant 
Protection Division, fiesponslble for entublistaont of security 
policies and procedures* Organised and directed security* 
and fire 4epart»ont». Promulgated and enforced seourits 
tattoos* 

Means « iu G. * (March 1644 to present) Shift Superintendent, Process 

Division. Responsible for organisation and supervision of All shift 



personnel in the Division and its auxiliary departments* 
all Job schedules and assignments (including ouporvisory) from 
Iwginuing of operations. Participated in all aajor dec is loss 



Klnott, Dr. E. E. » (January 1944 to Oetober 1046) Senior Physicist* 
worked on development of equipment for Lino Beoordinr system and 



equipment for Lino Beoording 
for marring traces of C^Fjg from W e „ Directed work on operating 

Mthods for ssuis sjpee/tro M O u e rs and for case spectrometer field 



Moore* w* o. • (April 1944 to present) Supervisor, Pimps and Flow Bait, 
SovoiopsMnt tsst Section. Supervised group en running test stands 



stands, 

decontominetion and recovery and on pimp* and pump eeal test and 
development* Suporviaod initial operation of the fluorine disposal 



Rentier, Dr, F, e. v., • (SA12, January 1945 to June 3944j Carbide, June 
1944 to present} Barriers Dopartaeat Supervisor, laboratory 
Division. Superrlsed research on many phases of barrier work and 
development. Principally concerned with all conditions of 
and distillation of 
of barrier* 



on, J. D, • (Special Engineer Detaohnent, February 1944 to October 
1945| Carbide, October IMS to present) Design Engineer. Be* 
sponsible for Major part of design and dovelopxaont of the special 
essay saehine used In the laboratories for determination of 
concentration in process stream. Designed new typo 
eessfully used in the process* 

ik. K. A. •> (November 1948 to April 1946) Supervisor, Line Beoordor 
Dopartwmt* Assisted In devolopnont and design of high vacuun 
•sfclvwa and equipment for vithdraual of minute samples of process 
gas from the etreasw Participated In design and development of line 
recorders used at and put then into use* Organised and supervised 
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O+Connor, J. V* - (Sovesker 1945 to Smm 104(1) Electrical Distribution 
&a#Lneer # (On loan ftroa Consolidated Edison Coupeny of Raw York)* 
Directed pre -operational chsofcs of elootrloal systen* Gr(3ani«ed 
and supervised field Operations Seotion, Eleotrioo.1 Systen 
Operations Office* Devieod and established work permit and 
tag sysbsa which ens adopted as standard in the whole pl*nt« 
Organised and supervised swltoh house operations* 



t, Pr, A, S* • (Hay 1945 to September 1046) Senior Sesearch 
Engineer* "TTireoted group which approved Xellex drawings for 
plant* Influenced cany of the ix^romsmts and changes in design 
resulting free this eoordinatlon* Collaborated en eoolant drying 
prebles* reoovsry of sabsrials, and others* 

Parrlsh* R» L, *> (January 1945 to October 1945) Supervisor* Operations 
Design Unit* Edited original operations bsjxu&I* Supervised unit 
on design sad design ehanges during Initial oporatlnr stages. 



»* w* G» *» (January 1944 to present) BMsarob Engineer* 
on desfgn* developBwnt end test of gas bearing hlowsn 



PIsssm* Pr* A* C* • (May 1945 to June 1945) feohaioal Aids to Project 

^^^^s^s^s^*^o^^^^^5*^^*^^^^^^^*^*!u*^^p^^^b^^^l o^^fe^^^i s^s^^J ^^sa^9s^3^sV ^^^fcjf^3^^^^e^^^ ^^s^B3h^?^Mft*^ ^e>^fc ^ss^LlJ 

lAbomtorl^^a^^oaloiaatlonB ^ onplant production* took part in 



few* 11. K* » (sjay 1943 to rebruary 1946) Superintendent* Ifelntemnoe 
us. vis ion* At Saw 



Tork, assisted in design of con v erte rs* At 
Oak Sidge* he set up original malntomnoe organisation and 
procedures* Responsible for layout of Conditioning Building and 
smohine shops* Organised subsidiary oepartaants of ifelnAenanee 
Division* Including the original engineering eeotion* Directed 
eoordinatlon of field activities of groups with ooastruetlon 




Anuary 1942 to February 1944| Oarbide* rebruary 
t 1946) Departo»nt Bead, laboratory Division* 
Direction of research end development involved In setting up eontrol 
analytical methods for gaseous diffusion* This Included speoi&l 
which developed from "trouble«*hootinr n in start-up of 



asfferty* J* A* - (Deosaber 1942 to present) Ohairaan of 

Oarbide and Carbon Chendoals Corporation* took part in the 
Original contract negotiations* Directed and sot policies of 
coordination with designer and ether contractors* Use directly 
responsible for all decisions affeoting Carbide »i 
and policies regarding the Manhattan Project* 
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Riedo, P. 



H* «• (February 1945 to August 1945) Research Engineer, Project 
jSr«s Staff. Aooac the first Carbide asm assigned to Project, 
Concerned with design and developnent of equipment for prooe&B* 
Principally* directed liaison and re-design of process punps end 
saioh of the field ressareh on punps. Assisted In studies on seals* 



Riloy, D* E*, dr* * (HoveaSber 1963 to October 1946) Assistant Super- 
intendent, Poeer Division* (October 1946 to present) Superintend 
Power Division* Responsible for proc u re ment and installation of 
all equipnent in power house laboratory and ssobanloal fcostinr 
doparbrant* fool: over Boiler Deoartewnt and reorganised It as 
well aa supervising all ether departasmts* Directed s t *rt *u p of 
oqdpaent to salntain firm power supply to Process Area* this 



0. R* - (February 1944 to Xovenher 1940) Assistant Office 
ran (Hoveober 1945 to present) Bead of liuxufaoturin^ Office 
Division* Responsible for organisation of various doparfaa t ntc 
of toe Division and for correlation of established aooouatinc 



Redes* 



• (Deeonfeer 1965 to present) Adainistrative Assistant to 



Plant Superintendent's Office* Assisted in organisation of aany 
of the departoenta* Initiated Standard Practices Manuals and 
of wothods of 



Ronfcor* C* K*» Jr, * (DeoeUber 1943 to present) Assistant Plant Super- 
infeenftent* As Process Division Superintendent organised both 
technical and non-teohnioal staffa for start-up and operation of 

Assuned personal responsibility for process pucp prcblea** 
and was largely instrumental in achieving successfully operating 
punps* H e v i ewe d and screened all design changes affecting process 
equipnent* Hade significant contribution to overall design of 



Schwann, K» F* • (February 1944 to present) Supervisor Plant 13, Pfoooss 
Division* Assisted in design and e*veSepasnt of several wobilo 

^e*^l*l^Ss^ 4^ e^A^Pe^ o(os^ ^e^^^l e^U ^e^o?Jj^fcJ9*i^o5(^^*5^s^e^a^ ^^Ja**l ^oJ^^S^P^P^e^e*^ *l^*W^L et^3a , '^3e^WP*ijB*U ^fc3Lo^i 

J^^Jjy^G^Jf^ffel^MH o57^ )yH^^si^e^e(3e^2*S 



P* * (Deoesfcer 194S to present) Supervisor Plant II J,! 
Division* Assisted in building and operating 6 and 10«etage pilot 
plant at SAM* Assisted in supervision of original Taouum fast 

in sjtsrt>"ttp of 802 
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Shofran, p. * (Deooaber IMS to present) Supervisor* Analysis and Report 
Unite. At Sew York* was shift supervisor in Pilot Plant which fja* 1 
used in barrier dovolopnent. Participated in Carbide«Kellex tests 
to determine operating data* Dos responsible for revisions to 
eablont eir systems end coolant systems operations to effect large 
saving* and Increase efficiency. Contributed to increasing plant 
production by parallel operation, frequency, and overlap, 
i 

Sheldon, 0. T. £. * (March 1944 to preeent) Asaletant Superintendent* 
Process Division. Area Supervisor «f part of Initial eoeeode and 
and Surge Section. Later* supervised Plant I (half of Sets)* 




Sadley. , H. s. • (Holloa, April 1944 to Septeafcer I945j Carbide* Septesfaer 
1MB to present) Technical Engineer* Prooees lest Section. Assisted 
^Ja'i^^sftlj^jfi^^L j^i^ft^yl^iiBjB s^fc^n^ jL^jjtt^^^^ ^bo sft^^^s^^^Ws^ols JB^innfc3e^)jpim98^j ^flsSk^b^jp 
tin* all 
in study of 
conditions. 

ling, C. c. - (March 1944 to April 1946) Assistant Superintendent, 
Plant Engineering. Supervised Conditioning Area for cleaning and 
preparation of Materials for construction. Supervised transfer 
of Ford* Baooxyand Davis personnel and operations to Carbide. 
Organised and directed design section of Plant Engineering. 

Dr. A. H. * (February 1948 to September 1946) Supervisor* 
harrier Development Section* third full-tino Carbide enployee 

tub Pro jO< 



)Joot e Assisted In the original barrier develop- 
SMtt progenia* Initiated cooperative program of Carbide* Bate lite 
Corporation, and Undo Air Products Conpany, In the successful 

" ire. Supervised 
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Tyra, A. F. • (July 1943 to Haroh 1945) Assiatant Superintendent* 
Industrial Relations Division. Assisted in establishing sad 
organising labor Belations* Training; and Bi»ployB»nt^D^arte»nte. 



ffalker 



r. R. A. - (April 1944 to present) 8upervieor Plant 1* Process 
Division* Assisted In developeent of first training progran for 
forenen end sperators and in writing operating procedures* Served 
in expediting vaouun test progran* Supervisor in start-up of 
810 Section (including first building to operate as cascade a 
Supervises Z7 buildings in oaso&de. 

Inters. J* U - (Kellex* larch 1945 to June I945j Carbide* June 194S, 

to preeent) Supervisor* Preoess Design and Development. Originally 
directed coordination of groups on C«»K tests. later* headed test 
section for Carbide. Assisted in basic design of )»2l and K*87« 
Organised end directed Start-up enpertasntal runs. 
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ffollandj E. J« • (Deoenber IMS to present) Assistant Superintendent, 

i'P0063B Division* SuporviflOd Stsrtwlip ft? SfifiWZXf the OXperilttBUtiftl 

building. Directed beginnings of first operating isunals* Bad 
charge of o pe r a t or training school for laouum lost end Operations 
wj^rwuw « ww nrvugrvc avee iv inso proauociQn* 

Ihltchouao. TL G. - (SA&, January 1M4 to January 1W6| Carbide* January 
iso February 1946) Assistant Research Director* Assisted In 
bssio terrier research at SAM* Assigned ss metis tent research 
director to Bakelite Corporation* Directed end conducted smny 
Studies on alt phases of carrier production and 



Woehckej B* g* • (Kellex* Deoenber IMS to Soptssfccr IM6f Carbide, 
SopUber 1MB to April 1940) Senior Design Engineer. Assisted 



in design of nObile units* Supervised group 
design* particularly in acvoaent of gases* 

Woodbrldee* D# B. ♦ (February SM6 to present) Supervisor* Beseareh* * 
conducted and direoted snjor portion of research and tests en gas 
bearing blowers* 
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*A* jjp—l 4*8 

Aold neutralising plant, 2*6 

Administrative Branch, 12*1, 12*2 

Alpha counting, 6*6 

Alspeugh, P* L», 9*6 

Alumina, 6*10 

Acfclent air, 6*2 ff 

Anerlean Industrial Transit* 10*9 

jjgttttli solution, 6*8 

Anderson, W» s., let Lt«» 12*2 

Archer, H. Major, 12.1, 18*t 

Area of the plant, 1*1 

Arse, Process ope rat ions § 12*4 

Arnistead, P. C, 9.6 

Ari^/' Specialised training Program, 

Assistant Plant Si 
9.9, 12,8, I2.& 
Atlanta* 0**, 10.1 
Atondo borib, 9«0 
Auxiliary services, !•!» 4.S ff 



9 Jf spare process linos, 4*9 
"B* stroma, 4.2 
Begley, J. G», 2.1 
Bakelibe Corporation, 2*8 
Baranoeski, F« P«, 1st Lt., 9.6 
Barnett, 8* C, 6*6 
Barrett, W» F., 2*1 
Barrier 

Plunging, 8.6, 6*2, 6*7, 8*12 ff 
Replaoenent, 8«6, 8,14»8.i5 
Separation efficiency, 8*16 

Barueh Beport of Seientifio Inform 
nation, 9.6 

Beaoh-nuso Conpany, 4*6, 6.8 

Beck, C. R«, 8.6-9.G, 9*10 

Beokwith, is. li., Major, 9*8, 12.1 

Beloher, F. B., Major, 12.2 

Benediot, II., Q.lC, 9.6 

Berylliuo, 6*6 

Binain^ban, Ala., 10.1 

Blakely, P. P., 12.2 

Bliss, lm A., 2.1, 12.4 



Plant, 2.3 
Brine, 6.5, 6*4 
Bureau of Mines, 10.4 



0*2144, 6.6 

Cadmium* 0.5 

Caloiun fluoride. 6.9 

Carbide and Carbon Cbstaioals Corpo* 

ration, 1.1, 2.1 ff , 8.1, 8.2, 

8.18, 6.1C, 9.2, 9*6 ff, 10.2 ff, 

12.2 ff, 12.G 
Carbon. 6*10 
Carbon dioxide, 4*8 
Carbon traps, 4.6, 6*2 
Cascade equipment, 1.1 
Case operation, 4.11* 6*4, 6.5, 

8.1* 8*4 
Center* C. E*, 9*6, 12*4 
C.EV&. Bus Authority, 10*9 
Chain reaction, 9.6 
Chattanooga, Venn*, 10*1 
Chronic acid, 6*8 , 
Chrysler Corporation, 2.4 
Cleaning, 2.G, 2.6, 6.8, 6.4 
Clinton Engineer Works, 9.6, 10,1, 

10.7, 10.8, 12*2 
Coal, 7*1 

Cold traps. 4.7 ff, 9.6 
Coldwell, E. S«, 12*6 
Cooneadlng Qeaeral, Arcy Servioo 

Forces, 10.6 
Coaditioaine, 8*4, 2*6, 2.6, 8.6*8*6, 

6.7, 6*1 ff, 8*2, 6*8 
Conditioning plant, 2*4«2.6, 
Congress of Industrial Organisations, 

10.7 

Contrast inc Off low, 2.2, 2*6, 
12.6 

Contract to 
W*7406^ng-8C, 1,1* 2*8 ff 
Tf-74Q6-*ng-288, 1*2, 2.7 fX 
T?«7407*en(S»ie, 2.4 
W-7407-anc-54, 1.2, 2.4 ff 



9,7 



12.8, 
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10*6 



Control of process naterial 

diversion, 9*0 
Cook, R. Mi; Lfc. Col., 12. 1 
Coolant, 4.5, 6*1 ff, 6.6, 5*7, 8.2 
Coolant ooolor, 6*1 
Corbln, Ky., 10*1 
Corps of Ecfdnoore, 9,2, 
Corrosion, 8.0, 6*2, 6.6 
Corson, Em H** 6.1G, 0.5 
Critohott, J, H., 2.1 
Critioal mass, 4.0, 4*0, 
Crossroads tost, S.S 

Cos+s> t M.I 



D-G9, 6*0 

Dona, I*. X,, 2,1 

Dead end eye tea. 6.3 

Deoattr* 111,, 6.1, 12.1 , 

Dooatur Area Engineer, 12*1 

Degreaslng, 6.8 

Detroit, Bieh., 8,1 

Direct recycle* 4*7, 4*10 

Direetor of Sceoaroh, 0.10 

Distillation analog?, 4*2, 4«4 

District Engineer, 1*2, 10*6, 12,1, 

12,2, 12*4 
Dlstrlot Insurance Branch, 0*1 
Dlatrlot Safety Branca, 0*1 
Dlstrlot Security Division, 0*6 
Division Chief, 1*2* 0.1, 12*2 
Doe Chsaloal Company, 2,1 
du Pent do Nenoura and 

S, X«, 2,1, 2*6 



Em •stJfe'ttMMMtfk. ssvms^MK m Phm 4Usa4* i sUssDj 

Y-12 Project) 

Elfcins, J, A*, 18*6 

Engineering and Supply Branch, 0*1, 

12*1* 12,2 
Bqulpaont failures, 6*4 ff, 0,6 
BQtdTssmt Vest and Inepeotlon 

Division, 9.2 
Esseeutive Officer, 9.1, 12,1, 12,2 



Fire Department, 0,2, 10*4 
Fire prevention, 9.1, 0*2, 0*S 
Fission, 6.6, 0*6 
Fission counter, 6*6 
Flash conditioning, 6*6 
Fluorination (see Comditioainc) 
Fluorine, 2*4, 2.G, 2,7, 5.6-8.6, 

6,6 ff, 6.1 ff 
Fluorine disposal plant, 2*6, 6,1* 
, 6.0-6*10 . . 

Fluorine plant* 1*1* 2,6, 2,7, 6,6* 

6.8 ff 9*7 
Fluorooarbone, 6.6 
Fluerolubss, 5.6, 5.8 . 
Ford* B e con* and Davis, Inc., 1*2, 

2*4 ff , 9*1* 9*7. 12,4 ff 
Fraser, B* B*, t&* Col«, 12,2 
Fuol oil, 6*11* 7*1 
Fugard, J, B«, Captain* 12,1 



Superliitendent. 12*5, 12*4 
Oentss* G», 12,6 
Cray, C* v*., 12,6 

It. ft,. Major Qeneral, 2*1 

¥q X^^9^ 



Baggsrson* F* E., 2*1 
Bannoofc* J*, 12.E 
Happy Bailey, 10*6. 
B&rshinr Cheoloal Corapany, 4*6, 6*16 
Hautb*. Be* 1C.C . 
Basards, 4*8, 9.6-3.G, 9,10 
Bellna, 2*8 , , . , 
iiookor Rlootroohemioal 

3L.2, 2,6 ff , 6*8, 12.6 
Hcyt, F, C, 8*6 
Buhbard, D* 0«, 12*6 
Ruber, A. P., 9.6 
Hull, D* B«, 9*8 
Bunco, W* B*, 9*6* 12,4 
Bydroohlorio acid, 6*8, 6*10 
Hydrogen fluoride, 4.5 



1a X* 



G» T., 12.4 
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Inopoction, 0.5 

Colls, 4.10' 

Converters, 
InstruEasnts, S.S, G.l, G.S, 6.4, 

6,5, G.S, 10.4 
Intelligence fcnd Security Brancli, 

9.7 

Intoncoll cooler* G.l 
Intorseotional colic, 4.9 ff 
Inverse recycle, 4.G 



Joliarinooon, K. n., Uajor, 12.1 
Jolais Tkipkine University, 2.G 
Johns on City, Stonn,, 10*1 
Jonos Construction Company, Inc., 
J. A., 9.7 



K-27, 2.S, 5,4, 4,1 ff , 6.2 ff, 

C.2 ffV7.2, C.l ff, 9.7 
Keith, P. C«, 2.1 

Eelles Corporation, 2.7, 4.1, 8.16, 

C.16, 9.6, 9,7 
Eello££# Ii* T?#, 2.1 
Kellogg Coapeny, Hi W., 2.1 
Kinooy, ih D«, 9.6, 12.4 
Elossnsr, H, II* , Major, 12.1 
Kncacvillo, Torn., 10.1 
Kroner, A, G«, 9.6 



labor Isolations Department, 10.6, 
10.7 

Laboratories, GtGjG/^G/r 
loak dotootor, S#S, 6.G, G.G 
Loat tooting, 2.S, 2.5, S.2-S.4, 

C,S, 8.2, 10*2, 10.5 
Library, 5.5 
Line, G#9, C.10 
Line reoordero, 6#6 
Liquefaction of UF«, 4.C 
Liquid Sheraal Diffusion Project 

(see G-60 Pro^eot) 
Loc Airman, !J« IS., 9.G 
Luke, C. D„ Major, 12,1, 12.2 



Lyctor, T. L# D«, 12.G 



liadison Square Area, 2*7, G.15 
I3a.intenanoo, 2.G, 2.C, 4.G, 4.10, 
. 6«G, G.G, 9.4, 10,2-10.4 
Manhattan District, 2.1, 2,7, G.1C, 

9.1, 0.G, 0.6, 9.7, 0.G, 10*0, 

ISw?, 12.2 
l&rohall, J. C, Cel., 2.1 
15d.cc opootroaoter, S.S, G.C 
Keanc, U. G., 0#G 
Uodioal Dep&rtncnt, 0.2 
tferaphic, fenu., 10.1 
VFL, G.G, O4 11 ff 
EJille, F., 9.9 
l&lmukoo. His., 0.1 
Uoioture, 5.6, G.G, 6.7 
Bonsanto Chord oal Company, 2.1 
Itoron, J. J., tkjor, 12.1 



Koshvlllc, Stonru, 10.1 
national labor Kelationo Board, 
10.7 

National Poster cf Scientific anc 

Specialised Personnel^ 10.1 . 
fioutrons, G.G 

Hew York, S. Y., 12.5, 12. G 
ISew York Area, 12.1 
Uia/sira Fulls, If. Y., i2.G 
Hiohols, K. P., Col., 2.1, 2.7 



nitrogen, L.1, bl^T-C^u, 4»o, <L.b, 
4.7, 4,9 ff, 6.6, 6.1 ff, 6.10 



Oak nidgo, Stenru, 10.0, 12.G, 12.G 
Off io© of Price Atoinietration, 10,0 
Officer-in-Chorgo (ooo Dolt Cliief ) 
Operational erroro, 6«4^ 9*5 
Operations Off loo, C#1G, 9*G, 12.1 
Operations Officer, 1.2, 12*1, 12.2 
Ozyfiuorido hydrolysis products. 
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Partially processed stock pile, 
4.11 

Porf luorcd loo thy lcyc lohasano (see 

Coolant) 
Pe rf luorohop tono , S,l 3 3.4-2,5, 

6.7-5,0, C.2 
Perfluorovinyl oliloride, 6.8, 6.0 
Peyton, II. J., 12.1 
Pilot plant, G.7 

20 Stage, G,G -v 

54 Eta go, 5. 1-5.2 
Plant I, 4.9-4.10 
Plant II, 4.0-4.10, 8.G 
Plant air, 6.4 

Plant Operations Branch, 12.1, 12.2 
Plant Operations Group, 12.2 
Plant Opo rations Officer, 12.1 
Plant Protection DI vie Ion, 0.8, 
0.10 

Plant E upor intondont # _10.G , 12. 5 , 



6,9 



" Polyfcolarafluoroethy lone. 
Poplar Crook, 0.2, 6.10 
PotTor failures, 6.2 ff 
Prooooo building, 1«1 
Proooss Division, 12.S 
Process Division 
12.S 

Prooocs Materials Dopartaont 

Counoil, 0*0 
Process training School, 10, f 



Radioactivity, 0.5 
Radius, 6.G 
Eofferty, J. A., 2.1 
Heoonditioniag, 5,6, 6,2, 8,15 
Roplaoaaont training Contorc, 
£oane«An&oroon Coapany, 10.7 
Sogers, T7« E», G.6, 12.2 
Euoker, C. K., A>, 6.6, 8.C, 12.4 
Rurmins teat stands, 2.6, 6,2 



6-SO Project, C.4, C.U, 7#1-7 # S, 

6,1G, G*6 
Safot? and Security Branch, 8.1, 

0.7- 12.1. 12.2 



10.D 



Safety Dopartaont, 0.2 
Safety Soction, 0.1 
Safety Suporvisor, 0.2 
ME laboratories, 2.3 
Sanitary rator, 0,2 
Seals, pimp, C.5, 6.4-G.6, G.2 
"Sharo-the-Sido", clubs, 10.0 
Sheldon, Cm ?• £•* 0.0 
Gido pur^o operation, 4.5, 4.0 
Godim hydroxide, G.9 
Special cheaicalo, 0.6 ff, D.c 
Special Engineer Dotactaent, 1Q.G 
Gpocial Hazards Cocnittoo, 9.6 
Specifications, 2.0, 8.2-S.5, 0.G, 
6.1G 

Sperling C. C., 12.0 
Squires, A. Um, 0.16 
Stago coolers, C.1, G.2 
54 Stage pilot plant, B.1-C.2 
Standard Oil Coapany of IJew <feroey, 
2.1 

Stokes Machine Coapany, P. J«, 6.G 
Stowcro, J. C», Lt. Col., 2.7, 12.1 
Stzean efficiency, 6,4, 6.11,. 6«1G 
Surge for Puree, 4.8 ff 



0812th Technical Service Obit, 10.G 
Sennoscee Tfalley Authority, 7.2- 
7.5, 6.6, 6.9 

Testing 

Auxiliary eystona, S.2 

Pculpinent, S.l ff, -GwS, 6,2, G.G 

Inatruaonfca, 8.1 ff 
Thccpson, H. E., 2.1, 12.4 
Training Dopartaont, 0.2 
training of personnel, 2,0, 2.6, 

3*1 

Transportation Department, 10,9 
Trieblorethylerjo,' G.S 
Turbo—generators, 7,1*7,2 



Ghe lacker, A. A., 12.5 
Union Carbide and Carbon Corpo- 
ration, 2.1 ff 
unit Chief, 1.2, 12.1 
Halted Gas, Coke, and Checdcal 
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geesj^ Gofirincriiiiftij'nn 



WW 



United nations Atcrdo Energy Con* 

s&eeioa, 0*8 
Oranl«a-2S6, Mi 6«6. 8#1C, 8.10, 

9.5-0.6 

Urontaa Control end Xasoeetlea 
©♦0 



Yrteuun leet Trolninc Behool, 10*2 
Kftouua testing (tee UeJt lea tine) 
Vacuus Vesting Depertcwxt* 13.3 
«m Wle, E« &», ««9 

of OFg, 4*6, 4*0 



neetix#iottBe Eleotrlo end 

{featuring Cocpeny, S»S 
Hheat School, 10,2 
alitor, A* V., 2,1 
Worfehinfton Pteao end TeurtiUwif 

- - - e >• , 



Y-12 Project, 8.15-8.10, 8*6 



IE 




